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The Role of Science 
In the Public Arena 


Arthur B. Weiss man 

AGU Congressional Science Fellow 

The AGU Congressional Science Fellow- 
ship ofTers scientists a very special opportuni- 
ty io become directly involved in public policy 
making at the Federal level. As this yeai's 
AGU Congressional Science Fellow, I have 
been working for Senator Christopher J. 

Dodd (D-Conn.) as his legislative assistant for 
environment and energy matters. 1 would 
like to describe some of my impressions so 
far regarding the role of science in public 
policy. 

My sudden transition From academic sci- 
ence to the political arena highlighted for me 
the differences between the two, which are 
striking and at times disconcerting. Academic 
scientists, laden with teaching and often ad- 
ministrative responsibilities, are fond oF com- 
plaining of the lack oF time Fur creative re- 
search and thinking. Dili. For the most pan, 
they are in an environment which supports 
and encourages research and independent 
thinking. In the potilical world such wotds as 
‘professor' and 'research' can be pejorative or. 
at best, quaint; professors and research re- 
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pom may be taken seriously only when they 
support a given political viewpoint. 

On the other hand, the political complaint 
about 'two-handed* scientists suggests with 
some justification that scientists are often not 
"I* front' about the meaning and significance 
of their wot k. It is not just that scientists play 
on ambiguity and often refuse to take sides in 
controversial issues; politicians of course do 
this too land more capably). But because they 
are n< ? , .° r,cn required to justify their work, 
as politicians are, scientists are not always as 
conscientious in pulling their work together 
and explaining its purposes clearly in their 
writings. 

Despite these obvious differences, there is a 
parallel between scientific and political posi- 
tions in the way factual information is used, 
and this can be useful in understanding the 
role of science in public policy. A scientific 
position (conclusion, finding, or theory) is de- 
veloped from a set of facts about, natural phe- 
nomena; but, particularly when a position is 
controversial or preliminary, the facts used to 
support it are selected among a much larger 
array of Tacts and related phenomena, not all 
of which necessarily support that position, 

(Or course, a reasonable position must not be 
strongly contradicted.) in a similar way, polit- 
ical positions arc developed, justified, and de- 
fended on the basis of a certain set of Facts. 
Those who hold opposite positions appeal to 
another set of facts, often complementary to 
the first.. It is the selection and combination 
of facts that, as in a scientific position, make 
the case for a political viewpoint. 

Now. the role of science in the formulation 
of public policy is somewhat analogous to the 
role of facts in cither scientific ur political po- 
sitions. The purely scientific aspects of an is- 
sue are one step removed from the political 
process; the results oi scientific inquiry, how- 
ever. play much the same role as any other 
kind nf fact. A scientist's interpretation ol a 
complicated technological or scientific issue 
of public significance, such as nuclear waste 
tlis|>nsal or acid pi ecipi union, becomes a fac- 
tual ‘finding' <ui which tu base a cciiaiu politi- 
cal | m wit ion. CouHicting scientific intcrpi na- 
tions can be used by different sides in sup- 
port conflicting political positions. Hence, 
each side may have its 'dailing' scientist, and 


a Congressional hearing may seem in support 
a particular political position. The subordi- 
nate role of science per se also helps explain 
why politicians are impatient with the com- 
plex reasoning and faunal documentation 
that lead up to a scientific conclusion, since it 
is only the latter which has any direct useful- 
ness in the political process. The practice of 
science, then, is one step removed From pub- 
lic poliry, Inn its remits are directly linked as 
Tactual' evidence. 

This formulation may appear to diminish 
the role that science tan play in determining 
public policy, but I think that it accurately re- 
flects the distinction Lhat must be drawn be- 
tween science and pulicy making. Although 
science inevitably incorporates certain values, 
science alone can never determine hoiv our 
society decides among competing or conflict- 
ing needs and goals. These can be deter- 
mined only by social and political priorities. 
Science can, however, play a role in ensuring 
that decisions are made with a clear under- 
standing of the problem and its possible con- 
sequences and likely solutions. 

The challenge for a scientist in the public 
arena is to be faithful to both ends of the de- 
cision process, scientific and political. One 
must first get an accurate scientific picture of 
a problem, using the best scientific judgment 
in the selection and consideration of facts. 
Then one must pm that scientific picture in 
the political context and determine what po- 
litical, economic, and social forces impinge on 
it. Parts of die picture may emerge more 
clearly or forcefully and pans may fade from 
view, but the original scientific picture should 
not thereby become distorted. Policy will 
emerge from alt of these cunsidciaLimis. and 
if the politics on which it is based are reason- 
ably wholesome, none of the 'facts' on which 
it is based should be compromised. 

This combination of science and pulicy is 
well illustrated in the current issue of acid 
precipitation. One can easily get immersed in 
the complexities and uncertainties of the sci- 
entific issue in considering reaction rates, cat- 
alysis and limiting file tors. irdns|Mui liom 
source to reeeptui , and effects on soils, lakes, 
and biota. Although many of the critical links 
in acid precipitation are not ret scientifically 
established, the overall picture — the trend — is 
apparent to some extent, ami both the public 
and its public scivnms are demanding Tacts’ 
from scientists to justify either a program of 
cunirnl «»v a polks ol delay. It is dear, howev- 
er, that scientific certainty alone cun not de- 
termine a decision on acid precipitation con- 
trol, for lhat is ultimately a political choice 
amung values: ecological and possible health 
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effect* compete with ccmtouiic ousts .met so- 
cial tljsntpuun. The scientific aspect uf the- is- 
sue concerns whsit. where, and lmw much iu 
control; but the decision of whether or nut to 
control acid precipitation and to what degree 
is ultimately political. 

Thus, a Congiessional Fellow must extend 
the com fumble universe of scientific knowl- 
edge into a somewhat illicit realm whctc it 
must compete with oilier consideiutioiis «n a 
inure or less equal basis. Omgicss is. after 
all, like a vast market plan?, and politics at its 
Itest is the making of choices among the 'com- 
mon wealth.' Certainly only b) nuclei stand- 
ing. and not ignoring, the political process 
can scientists hope to sec public policies made 
in accordance with good scientific thinking. 



Mn Solubility 
Tested in Seawater 

It has been known for the past 2 or 3 years 
that the concentration of manganese in the 
upper several hundred meters of ocean water 
is unlike that of other trace metals such as 
copper, zinc, cadmium, and nickel. Trace 
metals arc needed as a sort or ‘vitamin sup- 
plement’ by marine plants and animals; the 
surface supply is biologically scavenged and 
regenerated at depth. Titus ocean concentra- 
tions of trace mentis increase with depth. 

Manganese, by contrast, appears to be con- 
centrated in the photic zone and becomes rel- 
atively depleted in the depth interval 50-100 
m front the surface. W. Landing and K. Bru- 
land (far. Planet. Sci. Lett. VS>, 45-56, 1980) 
desCTibed their observations of vertical distri- 
butions of manganese in a study of samples 
from the north Pacific. Recently, W. Sundn, 

S. A. Huntsman, and A. Harvey, in a study 
supported by the National Oceanic and At- 
mospheric Administration have Found similar 
behavior of manganese In samples oF coastal 
seawater and offshore seawater collected off 
North Carolina ( Nature , 20, January 1983). 
They suggest on the basis of experiments 
conducted with these samples dial the marine 
biological community itself serves to condi- 
uon the surface seawater and, with the assist- 
ance of photoreduction, cause manganese to 
dissolve in the otherwise oxygenated zones. 

It is believed that manganese arrives in sur- 
face ocean seawater by way of river or wind 
transport as MnO*. Water upwelled From 
great depth usually is deficient in manganese, 
and manganese from submarine hot spring 
sources apparently does not contribute to the 
surface manganese prqfile, according to 
Landing and Rruland. Siinda et nl. point out 
that the Mn lv+ ion, as MnOj, is insoluble 
and,, to be sufficiently soluble to explain the • 
observations, must be chemically reduced to 
Mn or strongly oxidized to die permanga- 
nate ion Mn0 4 - . As Mnb 2 ; the manganese . 
would be lost from the watet column by slnk- 
“Jfr Because permanganate .production is 
Highly unlikely, it .seems 'logical that, a process 
exists uv. the ocean, even in surface wa- . , 
njr. mat reduces manganese. to the divalent /, 
state. The Mn 2+ idn is highly solubles . . 

. ounda et &J. collected their seawater sam- • 
pies off the North Garbl'ina Coast at ivyo stai, 
Hear ihe mouth of ihe NcW-' / 
port Riy^r Estuary jh^ tKe other, wps out lni J 


the Gulf Stream. They also extracted some 
marine humic acid from seawater collected at 
a (lentil of 5 m from a station located 1 10 km 
south of Cape Sun Bias, Florida. The idea 
was to ireat the North Carolina water with 
natural humic acid, which is a reasonably 
strong reducing agent. 

It was found by a scries of experiments 
ami subsequent analysis of dissolved manga- 
nese that humic acids greatly enhance the sol- 
ubility of manganese oxide in seawater. In 
other experiments they demonstrated that 
humic and fitivic acids in river waLer also 
cause manganese oxide to dissolve. The proc- 
ess was observed to be strongly stimulated by 
sunlight, and thus it was concluded that the 
dissolution is tiie result of a pliotoactivaled 
process. 

The process in the oceans would be similar. 
At the ocean surface there is an abundance 
of sunlight and of organic matter that itself 
has developed under the influence of photo- 
synthetic processes. The conditions appear to 
be favorable for the photoactlwued reduction 
of manganese by dissolved organic matter. 
Manganese in this slate would be dissolved, 
explaining observed marine profiles. The 
amount of sunlight and the content of dis- 
solved organic matter decreases with depth In 
the ocean, so this would explain the decrease 
in manganese concentration. It is observed 
that there is an increase in particulate MnOj 
concentration near the bottom of the photic 
2 one. Such particles would sink eventually. 

Landing and Bruland arrivecj at much ihe 
same conclusion about the source of the man-' 
ganese. In their analyses of surface water 
manganese, they also measured the 2l0 Pb ‘ 
concentrations. They found, however, that 
die Mn cycle of deposition to the ocean sur- 
face and later removal from the water by, 
scavenging is not generally coupled with the • 
ai *Pb cycle, whose surface distribution is char- - 
acierized'by its atmospheric input. They con- 
cluded lhat unlike ,, *pb» most surface manga- 
nese is derived from rivers, estuaries, and 
near-stirface shelf sediments. They note as . 
well that manganese concentrations follow re- 
duction zones in. the pceaiis, Corresponding to 
. the oxygen minimum zones. * 

At the surface, though, oxygen '» not at a 
minimum, and Sunda eval. thlqk that the *• • 


The plwioactivaieil process in the photic 
zone would retain manganese and thus help 
to maintain a supply of the dietary needs of 
phytoplankton. The process is thus believed 
to facilitate maximum primary productivity in 
the sea. — PMB 

Guth Theory Uses 
Higgs Monopoles 

If magnetic mono poles exist at ail. they 
may originate from a type of quantum me- 
chanical field called a Higgs field. Higgs 
fields are an essential pari of certain of the 
grand unified theories of physics, GUTs. Jt is 
nice that the so-called GUT theories can ac- 
commodate the production of monopales in 
the formalionai processes of die universe. It 
is also nice that the GUT theories of particle 
physics can accommodate the origin of the 
universe at all. In a report of December's 
Eleventh Texas Symposium on Relativistic 
Astrophysics (Science, January 28, 1985), a pa- 
per by A. H. Guth of the Massachusetts Insti- 
tute of Technology describes a new version of 
the 'Big Bang-Big Crunch' theory of the ori- 
gin of the universe. Guilt's theoretical model 


explains a number of questions nosed previ- 
ously about the Big Bang expansion and, in 
so doing, addresses the monopole question. 

As described in the Science report. Guth's 
theory uses the concept that the quantum 
Higgs fields can tie themselves into a knot, 
tints forming a heavy panicle with single 
magnetic polarity — a monopole — having an 
equal chance to be of north or south charac- 
ter. By contrast, all known magnetic fields are 
directly or indirectly electromagnetic in ori- 
gin and have the properly lhat even when 
broken, ihe resulting magnetic pans are di- 
polar. 

There are problems with producing the 
universe by a Big Bang, some of which In- 
volve monopoles. If monopoles can be 
formed, they would have done so in abun- 
dance. Monopoles should be as common in 
the universe as protons. Monop oles predict- 
ably would act as sort of 'antigravitaiion' de- 
vices, and they would, if so abundant, at least 
have wiped out the galactic magnetic field. 
Further, the mass excess In our universe due 
to the monopoles would be huge, enough to 
have caused the universe to have collapsed 
back to ils point of origin— that is, die fiig 
Crunch idea. The Big Crunch has not oc- 

News (con*, onp. 98} 
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NeWSl (fOHl. frvtnp. 97) 

ciirrcfL, and nmnopolcs arc not ton common, 
all I lough one may have lieen observed (see 
Eos, February 22, 1983). Instead, ihc density 
nf (lie universe is in miiciil balance between 
Dig Crunch and in finite expansion. The re- 
markably precise, symmetrical, ami uniform 
nature c>r essentially all of the properties of 
the universe seem m dcly tlicorciiial logic. 

To explain all these unusual phenomena, and 
to do so within GUTs, Culh invoked an 'in- 
fla lb ii mry scenario,' an exceedingly rapid ex- 
pansion stage within the very first part of the 
Dig Dang. 

As argued by Giilli, 'For the real n inverse 
Lo be so dose io criticality now, some 10 bil- 
lion to 20 billion years after the Dig Dang, it 
must have differed from criticality in the ear- 
liest instants by less tlitin one pan in IO 49 . An 
initial condition cries nut for an explanation.' 
'The explanation fell out of a sort of quantum 
phase diagram approach. In a pnriidc physics 
analogy to a ci ystalluaittm sequence. the 
whole universe undergoes a series of phase 
transitions. The Higgs held ‘freezes mu’ in 
this model and in it way forms a field of (al- 
ike points i hat aliens qua mum particles and 
i heir mutual interactions. The way the Higgs 
held freezes in those models is rather iitipm- 
lanl, the results producing a range of possible 
strut lures from a sponge-likc character m 
that of a congealed mass of jelly. The jelly’ 
inndc! yields the I test results. In its scenario, 
the iiiiivci.se begins at a point source whose 
diameter is one Millionth that of a pinion. 
The itiltatinu begins, therefore, from a sys- 
tem sni, ill enough to have achieved thermal 
equilibrium. The inflation mulct gucs a 
suit iot hi tig-nm prcMess resit It ing in a uniform 
iiniveisc. 'I he i iiniiu poles, or m dm ol them, 
were lost in the plia«c (ran si lion stage dial 
i hanged iindiMeteiitLiieil elemental v parti- 
ties such us qiiaiks, leprous, and neutrinos 
into cunt|Kisites such us protons, neutrons, or 
iiu-.sons. Eire irons anil neutrinos stayed in the 
Tice slate as they are observed now. — PAIR 

Study Finds Carbon 
Mobility in Olivine 

The sign ihc. nice uf carbon's existence as a 
solid solution in olivine is itianv fold. CJiir- 
reatlv there are specuUtiotw uIkuk the lonlii- 
luitiom of dissolved carbon to the electrical 
eotuhictiviiy of minerals that constitute the 
earth's up;ier imiiHle, and for ibis conirilui- 
lion olivine is a prime canclidaie. If caibou, 
ooce ilisvaifveil, is i ef.K i veil mobile in upper 
mantle mineial suuauus, a lot can be specu- 
lated about diffusion^ processes in the upper 
mantle, the very difTiisional processes many 
geophysicists ordinarily assume to be relative- 
ly mvimpoTtam. Diffusion — creep processes 
that support convective overturn in the solid- 
state— can be accelerated, perhaps, by the 
mobility of minor dements. 

In their recent study or carbon in natural 
olivine, G. Oberheuser, H. Kathrein, G. De- 
m artier. H. Gonska. and F. Freund of the 
University oF Koln, West Germany, found 
that the carbon in olivine exists in a truly dis- 
solved state, not as carbon dioxide related an- 
ionic groups or as a graphite-like polymer 
{(ieofh. Cosmoch. Aeht. in press, 1983). They 
found that the dissolved carbon has a rela- 
tively high diffusion rate which is, needless to 
say. unexpected for an olivine host. Their 
study showed that the carbon was not associ- 


ated with major lattice defects such as disloca- 
tions or subgrain boundaries. The carbon ap- 
parently is bonded with the olivine with an 
approximate C-O” character. 

Olrerheuser el al. used two specialized 
methods to study the carbon. They analyzed 
the carbon by means of observing the nuclear 
reaction li C(d,p) |S C. and also by the X rav 
induced photoelectron spectroscopy (XPS) 
technique- Carbon analysis by nuclear reac- 
tion is a rather novel approach, described by 
Oberheuser ei al. as being ‘a powerful meth- 
od and certainly of interest to many pelrolo- 
gists.' The beam of a particle accelerator, 
deuterium kins in this case, accelerated to an 
energy lying below the Coulomb barrier, is 
impinged on the sample. The deuterons con- 
vert W C nuclei to ‘*C and in so doing lose en- 
ergy as a function of depth in a process that 
can yield depth concentration values based on 
standardisation. Due to interferences from 
other deuteron reactions with light elements, 
the useful depth range of analysis of carbon 
in olivine is limited to about 2.5 pm. To ob- 
serve kinetic, difTiisional parameters, the 
changes of the measured profile were ob- 
served from low temperatures (liquid nitro- 
gen) to high temperatures (1050 K). 

The XPS or (ESCA) technique used in the 
olivine study was more or less standard. Ail X 
ray beam of Mg„ a radiation was made inci- 
dent onto a specially prepared olivine surface 
under vacuum. The pliotoelectrous CIs, 

Mg2s, Si2p, aiul Ols, were detected, but be- 
cause the depth of penetration was only a few 
Angst roim. it was necessary to sputter away 
layer after layer to obtain the carbon concen- 
tration profiles. An Art ion sputtering de- 
vice was included in the XPS apparatus. 

Total carbon was measured in the olivine 
crystals by means of an ASTM standard -type 
carbon analyzer lu be on the order of 180 
ppm in one specimen and 60 ppm in anoth- 
er. The heating/ cooling cycles produced rath- 
er sharp profiles of carbon as analyzed by the 
nuclear reaction and the XPS methods. That 
the high mobility of carbon observed was due 
to a thermally activated dilTusional process 
was demonstrated in part by the reversibility. 

I lic highly mobile carbon species in these ol- 
ivines tnulil be made lu diffuse to the sur- 
face, and then back into the crystal interiors. 
The driving force for this process was 
thought lu originate in localized lattice strains 
or carbon atoms in the olivine crystal matrix. 
CarlKui-oxygcn bonds would be dipolar. The 
carbon species would be driven differentially 
toward elastically relaxed volumes. The diffu- 
sion equation was evaluated by substituting 
the measured values obtained by bodi tech- 
niques as follows. The equation is given by 

b carbon (olivine) - Do exp (-Etlil) 

where Do. E, and R are the frequency factor, 
the activation energy, and the gas constant, 
respectively. Fiom the nuclear reaction data 
obtained at T ** 300 K: 

D= lO- ,2 exp(-7.8//m 

and from the XPS data obtained 450 K < T 
* 925 K: 

D= 10“ 14 exp (-6//JT) 

(both in m* s" 1 and kj/mole). The activation 
energies are unusually low for the cate of 
carbon atoms diffusing through a relatively 
dense packed crystal structure such as oliv- 
ines. It would appear that if correct, the data 
imply a great mobility of carbon in olivine. — 
PAIR 
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Can Tests Identify 
Creative People? 

it is always a popular pursuit tot * mWum 
administrators to assess the creativity m inno- 
vative qualities of scientisia in unliT t‘» evalu- 
ate their research capabilities. Ol course, tru- 
ditionally such evaluations have heeu Iraught 
with subjectivity (i.e., innovative such lists arc 
commonly thought to be weird, under -ft) 
years old, independent, risk-taking, clt -I. .mil 
Lhus such evaluations have not been highly 
valued. 

In recent years, through testing, ilic Amci- 
ican Chemical Society (ACS) has attempted u> 
give respectability to the att of pritlic ting tlu* 
creativity or a scientist- ACS. which draws its 
members front lx«ih industrial and acadmm 
laboratories, held a symposium ««i the Mihjtxi 
of evaluating the creativity of scientists. The 
proceedings were published by ACS as 'Inno- 
vation and U.S. Research: Problems and Rec- 
ommendations' (W. N. Smith and C.F. Lar- 
son, eds., 1980). In the proceedings, as re- 
ported in the July 1982 Chemtec (all quotes 
here are from the Chemtec ankle), A. Nissan 
was able to identify only the following two- 
part characteristic or an innovative person: 

(I) a low threshold vo 'a state of disco tnfim 
with some aspect of the order of tilings, the 
status quo,' and (2) 'an extraordinarily high 
level ol mental stamina enabling him or her 
to persist until the state of discomfort is re- 
moved.’ 

W. S. Lyon of Oak Ridge National Labora- 
tory (OR NIL) has evaluated the results of new 
tests and has concluded that, 'a simple, reli- 
able measure of creativity seems to be simply 
to ask the person.' He qualifies this by point- 
ing out that. ‘Such an interrogation most 
probably should be casually put among other 
questions, perhaps in written form, so that 
the respondent does not feel obligated to 
maintain Face by answering “yes. 1 " 

Lyon's idea was to compare the results ol 
two creativity tests, which he named after 
their authors as the 'Davis' and ‘Ruudscpp 1 
tests. Fifty eight scientists in ORNL's Analyti- 
cal Chemistry Division took the two tests, 6 
months apart. They were also asked u» an- 
swer Tour self-evaluation questions and to 
make peer evaluations. No mention of cre- 
ativity was made, however. According in 
Lyon, ‘We think it important to emphasize 
that the questionnaire was not presented as a 
test of creativity. It is possible that “creativity 
tests" such as the Raudscpp test uiiitimHih ally 
sound an alarm in the minds of reasonably 
intelligent people, an alarm that, iiy ns they 
may to be objective, will still cause them to 
pick the obvious "creative" answer.’ 

Lyon compared the results of the two cre- 
ativity tests to the seir-cvalution questions ami 
the peer mutations. Lyon found good .statisti- 
cal correlation between the tests and the sell- 
evaluation questions, lending suppm i in ihi- 
idea that ‘most creative people recognize their 
own creative abilities.' The results also 
showed good correlation between high cre- 
ativity scores on the tests ami )iccr judgment, 
and fair to good correlation between test 
scores ami the number nf talks and publica- 
tions of the scientists questioned. On the Issue 
of any presumed relationship between cre- 
ativity and age, Lyon said, ‘Essentially, we 
found no correlation between sane (creativ- 
ity) and age or length of service of respon- 
dents.’ 

The top quariilc, the most creative, .seemed 
lo be occupied by Ph.D. holders or average 
age 48 and the bottom quariilc, the least cre- 
ative, by non- Ph.D. scientists of average age 
58. The Ph.D. and age factors, if taken sepa- 
rately, show no such correlation, however, 
Not only does measured creativity have no 
correlation with age but, as Lyon puls it, 
'Creativity, as measured by the test, is no re- 
specter of academic degree,' 

The way of testing at ORNL appears to be 
useful in evaluating the creativity of individ- 
uals within groups having very high or very 
low creativity. The tests did not, however, ex- 
amine factors that may enhance the creativity 
of a presumably creative group of people 
such as scientists.— PA/fl 


Geophysicists 

William IV. Pox, Jr., has been appointed di- 
rector or the Cooperative Institute Tor Marine 
and Atmospheric Studies (CIMAS). He had 
been director of the Southeast Fisheries Cen- 
ter of the National Marine Fisheries Service 
since 1 978. CIMAS was established in 1977 
by the National Oceanic and Atmospheric 
Administration and the University of Miami. 
p Se , v „ e b n 0 or die 689 U.S. Fulbright Scholars 
tor 1982-1983 are lecturing and conducting 

advanced search i n geology in Junlversities 

abroad. Brian Francis Farrell, a research as- 
sistant in planetary studies at Harvard Uni- 
yerslly,- is lecturing in oceanography at the ' 
University of Cambridge In England through 
Juno. \yiiiiam B. Fergus ion, associate prbfes- 
sor of Civil engineering at' V Ulanova Uni versi- 
J at tilt Kangwon Na-. 

■ lioijkl University in Kotea until July. Ray Rd- 
latird Ferren„7r., 6eolclrv; ‘ : 



Joint AGU and Lunar 
Science Conference 

Fur the |mn| 3 yr . ii - then- lias bmi hi- 
iixMsing ruiumi .ihi nit the iluplii .itimi of 
pj|x'iMtn ltin.it and |il.ini't.ii\ xiemes be- 
tween the* meetings »| \,uinm snriciies 
,iii<l llic .inim.il inerting at rite jnlinvin 
S|KHe Center, (.!«', u l ake, lexas. In nriflj. 
t i« in n» the t«»sts lui u.ivel and .tmmimo- 
ilatimi (appinxim.iieK S-liWl-SHilii [htcoii- 
leteiue toi most iiiirmlers limn the Unit- 
ed Stales) llieie is the lime spent mu 
ail planes and silting in sessions. 1 argue 
that a pMieniul sating nl ai least S^llll.OiXj 
per ve.n justifies a i (Minium m| meetings 
mi lunar and pLuiel.nv mH'iiics. We must 
liiul money fm voting st iemists and new 
ideas. 

I piopiise that die l*nli l.miai and I'lan- 
cuirv Stietue (amleieiiie (I. I'M.) he held 
ill assmi.it ion with ACC's IUX-1 Spring 
Meeting. Sessions ol geuri.i! inieresl to all 
At id uieniheis would lie si lied tiled main- 
ly on I In usd, iv and l-T iil.iv oi die regular 
At '>d session, whereas sessions and work- 
shops nl spr< i.d interest would lie sched- 
uled on Saund.iv and .Sunday. I he usual 
short ahstiiu t would he submitted for 
piihliciitinu in /:»« h> those lunai and 
plauclaiy scientists wiio wish to be consid- 
ered for the sessions id general interest. 
The AGU pingr.ini l omiiiitiee would se- 
lect ahsirads bn die geneial session and 
turn over die spei ialized abstiacts lo an 
LPSC nil ii m ill ee lor si liedtiliug ou .Satur- 
day and Sitmlav. I he l.miai and l*lane- 
! tury Siici u r volume < >] 2-page abstracts 
ciildd lie piepaied as usual and distribut- 
ed only lo those who s|ni ilually pav .m 
extra icgisii.it inn lee. 

Ol i*i in i sv then-. ire mam mnsidei- 
ations whiili would male it dillnitlt to 
i each a < onsriisiis on tlu- move I am pro- 
]M)sing: one in pa»ii» vd.u would be live 
fe.tr that the Liii.ii and I'l.iiiei.uv Insti- 
tute might lose some status and power il 
the umleieiuv moved lioiil Gle.tr Lake. 
Nevertheless, I lieliew ih.u this plan offers 
mi np|ini (unity Ini mtegi.iiitig plaiietaty 
sciences and meieoiiiH s into a hi nailer 
(iiMiux lii-iiiii al and •osnniplivsiial mnicxi 
so well icpiesciilcd l»v the Anieiicm Gi-n- 
physhal Union. I his should help in 
Mteliglheii the (iiiistiiiii-iii y lot jilsmetary 
siiei ices and iiietemiiiis: in paitieular. tk 
nirn-ni. :il»v siu.illv state ol si liedtilnl 
planetai v missions might !«• improved 
with a si mug push hum the entire Al*U 
iimimmiity. Such a Iniig-teuii gain whikI 
olfset any innnediale h»ssi*s vlv.it might hc 
apparent to one m mine groups ol jilane- 
tary scientists, hirtlii-iiiiiiie, the planetary 
M ii-misis vould help to sitengthen thy 
AGU Spring Mining. I here would lie 
pi'ohlems lint I believe I lint die)' can he 
ove m uue. 

VVlim is ymii opinion, ladies and gentlc- 
nien of the AGU unnnuiiiity and iwtitcu* 
Inrly ol the planetology seiliou? U«H» >«•» 
suggest a belter altei native? 


Joseph V. Sltlrt 
I hihinily if 


geology at live University of Oslo in Norway. 

Af. Allan Kays, prnfessoi nf grtiiogy » ine 
University of Oregon in Eugene, vyill con 
research in geology at the University 
penhageu in Demnark through April- RW 
ant Vernon McGehcc, associate professor 
health education at Southeastern Loiiklnn 
University (University Sunion cnnipus)> 
be lecturing in geology at the University 
Monrovia in Liberia through July. Bruce 
Warren Nelson, a professor of enriront^. • 
studies al the University of Virginia in b 
lottcsville, will be lecturing in geology a m 
U niversiii Malaya in Malaysia through Ap j 
Ronald Porter Willis, professor of ° 

the University of Wisconsin-Eau C 
be lecturing in geology at the Seoul Na 
University in Korea through July. 

In Mmoriam » . 

The following AGU members are rert** 
deceased: 

John C. Hagan, 73; AGU Life Member.^ 

joined the Meteorology Section (notf A - 
spheric Sciences) in ) 939; died January . 

1983. v ^ , 

David Kiehn, 31; joined in. 1982 a s ' v : 
debt member of the Volcanology. 1 V, ; 
try, and Petrology Section; died De^r.-.; . ■>; 

j|. jggg '' •, 

E. J. Workman, 83: AGU Life 
joined the Meteorology Sectloh (bovt Ap, ^. 
spheric Sciences) In 1 942 ; died Recent ■ 
;1982. A scholarship has been &sl ® b . ^ 


1982. A scholarship has been Mtab^'L 
his name at the New Mejtko luiUtuie . V. 
ing and TethnolOgy, where h^ ‘was, P^rT- :|. 
and director of die research ana deyc.. |v ; ; 
metii division for 18 yettn- " - 
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Cosmic Electrodynamics 

J. H. Piddington. 2nd cd.. R. E. Kricgcr 
Piibl., Malabar, Fla., xii + 361 pp.. 1982. 
$27.50. 

Reviewed by C. T. Russell 

This highly readable monograph is an ex- 
tensive revision of an earlier book published 
in 1969 by John Wiley. Piddington clearly 
loves his subject matter and writes with en- 
thusiasm about the role and critical impor- 
tance of magnetic fields in the universe 
around us. He treats solar magnetic fields, 
the interplanetary medium, the magneto- 
sphere, planetary magnetospheres, and galac- 
tic magnetic fields. The treat ment is far from 
uniform, and (he topical balance has shifted 
somewhat from that in the first edition to 
that in the second. For example, in the first 
edition there were 27 pages devoted to solar 
magnetism, and in the second 81 pages. In 
the first edition there were three chapters de- 
voted to geomagnetism and in the new edi- 
tion two. 

Piddington takes the reader on a whirlwind 
tour of the cosmos in a more qualitative fash- 
ion than quantitative. The author appears to 
have wanted to document his understanding 
of the subject and the reasons for his point of 
view rather than to write a text book. Howev- 
er, with a moderate amount of auxiliary ma- 
teria] this book could serve as the focus of a 
course. Alternate hypotheses are mentioned 
throughout. 

The section on magnetospheric physics, 
both terrestrial and planetary is quite out-nf- 
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Cover. The distribution of ionospheric 
currents at 1220 UT, March 18, 1978, in 
invariant lalitude/magnetic local time co- 
ordinates. It has lieen a long-time dream 
or geophysicists to infer the distribution 
fon °spheric currents using geomagnetic 
data recorded by ground-based magne- 
tometers. This dream has partly come 
trite through the International Magneto- 
sphere Study (IMS), during which six me- 
dian chains of magnetometers were op- 
ated and powerful computer codes were 
c?Uc P ed lo the records. As a re- 

“A of such an international effort, it is 
now possible (o infer instantaneous distri- 
non pattem*. For details of the analysis, . 
BOOO ‘r ide el J- Geobhvs. Res., 87, . . 
Ak!! I982 ‘ courtesy of S.-1. 

xasoiu. Geophysical Institute, University ' 
pf Alaska Fairbanks,) ; ■ 


date in part because of the explosive growth 
in our uitderstandiiig of the magncuisplierc 
of the earth with the ISEE mission, of the so- 
lar wiiid-Vcnui interaction with the Tinneer 
Venus mission, and of the magnetospheres ol 
Jupiter and Saturn with the Voyager spate- 
craft. For example, islands of energetic pani- 
cles in the tail are mentioned on page 242, 
whereas we understand such observations to- 
day as simply expansions and contractions of 
the plasma sheet. No mention is made of flux 
transfer events, inverted V's, conics, vortices, 
or other important features of the terrestrial 
magnetosphere. While much is said about 
flux ropes in the sun, nothing is mentioned 
about flux ropes in the Venus atmosphere 
where they have been probed in situ with the 
Pioneer Venus orbiicr. Piddington recognizes 
this problem in the preface of the first edi- 
tion where lie states, 'A monograph dealing 
with such a fast developing subject lends to 
glow out of date.' This statement is still true 
in 1983 but it is exacerbated by the fact that 
the book was apparently written in 1977 to 
judge by the date of the most recent refer- 
ences. 

Nevertheless, there is much to recommend 
this book. It is well written and treats a very 
broad subject area, often with keen insight. It 
is recommended reading, especially for those 
interested in solar magnetism and Pidding- 
ton 's rather unorthodox views. 

C. T. Russell is with the Institute of Geofthpics 
and Planetary Physics, University of California, 
Los Angeles. Calif. 


Scientific Basis of Water 
Resource Management 

Geophysics Study Commit tee, Sltol. m 
Ceofihys; Natiuitai Academy Pi ess. Washing- 
ton. D.C.. xii + 127 pp., 1982. 

Revinml by H.J. Af orel-Seyloux 

'I he least that one can shv about the report 
is that it is very enjoyable reading. F.vcvy 
chapter has been carefully written, and the 
literary merit of sonic chaplets is outstanding 
(particularly those by K let ties, 'Empirical and 
Causal Models in Hydrology,' and by Baker, 
'Geology, Determinism, and Risk Assess- 
nteni'l. The best that one can sav about the 
report is dial ii dues nieei its suited objectives 

01 (l) evaluation of the adequacy of present 
hydrologic knowledge and of the appropri- 
ateness of present research programs to pro- 
vide information for decision making and (2) 
description of the impact of hydrologic 
knowledge on the planning and manage me nl 
of water resources. The worst that one can 
say about the report is that it is not particu- 
larly original and (hat there are few really 
fresh new arguments developed in it. One 
notable exception is provided in Chapter 1 1 , 
by Matalas, Landwchr. atul Wolman, which 
challenges the traditional (implicit) assump- 
tion that 'human activity is an external per- 
turbation of the hydrologic cycle.’ Though 
not the explicit intent of chapter 4, by Brcde- 
hoeft, Fapadopulos, and Cooper, with the ex- 
plosion of the water-budget myth in ground- 
water, tltis chapter Illustrates clearly the pro- 
found interaction of man (through wells) in 
the hydrologic cycle, a situation that cannot 
be comprehended from a study of the system 
free from human influence. 

There is a consensus in the report that 
there is currendy much misguided research. 
'Much hydrologic research is directed at 
problems that are not necessarily the most 
significant ones in theory, on the ground, or 
in practice’ (Leopold, p. 107), ov arc ‘scientifi- 
cally sterile’ (Klemes, p. 99). 'Mathematical 
convenience is a popular refuge, current 
fashion running a dose second' (Klemes, p. 

99). Practically, all authors call for a return to 
a search for basic understanding of the dy- 
namic mechanisms governing the processes 
(theory), a return to experimentation (not to 
be confused with 'the aimless collection of 
data that sometimes passes for field hydrolo- 
gy' (p. 28)) and the abandonment of comput- 
er induced model building, conceptual or sta- 
tistical, with fruitless evergrowing mathemati- 
cal sophistications as a research goal in itself. 
The new focus for research will require 'an 
uncommon degree of cooperative endenvotir 
from a broad range of the earth sciences' 
(Eagleson, p. 39) in which water quality will 
become a predominant concern. 

Chapter 1 (Dunne) presents an excellent 
stale of the art for runoff processes. Chapter 

2 (Eagleson, 'Hydrology and Climate') is in- 

teresting, but not too exciting (though the 
praise of Eagleson’s work in Chapter 8.is fully ■, 
justified), Chapter .3 on the vadoSe ZOnq (by ; 
Nielsen and Biggar) is good, but the authors' 
recent crush for the stochastic approach may 
well lead promptly, to the blind alleys against 
which Cassandra Warns (in chapter 8 on em- 
pirical, and causal models by -Klemes). Chap : - 

ter ,5 (on water quality by 5iever and; Stum m) , 
is also good, but the authors seeni also tempt- . 
ed by the devil of 'reduct ionhhL' Ghbpier 6 
(on aqtialic ecosystems by'Cairrisy is Tnlerest- . ; 


The IMS Source Book 

Guide to the International 
Magnetospheric Study Data Analysis 
C.T, Russell and D.J. South wood, editors 

The Internationa] Magnetospheric Study, or IMS, _ 

was a coordinated effort lo advance I he knowledge 
of ihe dynamics of ihe magnetosphere, in particular f ) 

to study the response of the near-earth environment ( v( n||y 
to varying conditions In interplanetary space. 

This book Identifies Ihe "What, When and How" of 
the major IMS satellite, ground-based rocket and f f \\ s 
balloon programs and tells whom to contact for the \ 
data. Also covered are many of Ihe conventional and \ y 'V 
innovative IMS workshops including Ihe Coordinated \ \ ' 

Data Analysis Workshop — a computer based, event \ \AG 
oriented multi-data set approach that proved very Vietnbei 
successful. \ \ 

This book serves both the active researcher involved Non-mi 

heavily In the IMS from the beginning end those who y 
would like to gain entry into the IMS study effort. \ 

Order from: or cat) (oil free 800-424-24BB 

American Geophysical Union Washington, DC aron 462-0003 
2000 Florido Ave., NW 

Washington, DC 20000 orders undor $50. must bo prepaid 
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ing. but um of place in this report. The phi- 
losophy expressed in chapter 7 ('Robust Esti- 
mators in Hydrology,' by Fie ring and Kuc- 
zera) is remarkable, but, niusi ironically , die 
authors fall immediately, in tlieii very own 
chapter, into the piihdls against which ihcv 
warned (see the 'model' building nn p. 91 
and the ‘instructive (?>’ Figure 7.2i. Chaplets 
9 (Leopold) and 10 (Baker) on hydrology and 
gcomni plmiugY go together. They arc to the 
point atul rdreshing. What bettci wav is 
there to dcnuuiue the fruitless elicits of de- 
veloping belter plotting position formulae (as 
M\ example of l mile leseafclxt th.m to take a 
look at Figure 10.2. Chapter 1 1 ion predir- 
lioin is a surprise. A I lei all. there is no harm, 
indeed sumo tiuhlcsse. in louccding (even il 
only implicilh) dial one m,iv have been 
wrong in ihe past. Only outstanding scientists 
can afford such uiin around and lend again 
in a new direction. 

At the Ph.D. level, and maybe at the M.S. 
level as well, die report should be required 
vending lot ,\W graduate si mien is land piotcs- 
surs) specializing in hydrology, hi a course ou 
Physical Hydrology, as an antidote to brain- 
washing. Chaplets 7 and 1 1 should be re- 
quired reading, whereas for Stochastic Hy- 
drology and/or Conceptual Hydrology, the 
reading list would include the chapters J . 3, 8 
(of course), 9. and 10. 

It is a worthwhile report. Read it- 

H.J. Alorel-Seytoux is with the Ecole des Mines 
de Paris, Centre d'lnfomatique Giotogique, Fon- 
tainebleau, France. 

The Mineralogy, 
Chemistry, and Physics 
of Tropical Soils With 
Variable Charge Clays 

G. Uehara and G. Gillman, Weslviev 1 Tivp. 

Agr. Ser., Westview, Boulder, Colo,, xviii + 

170 pp., 1981, J30.00 

Revieuvd by D. K. Cassel and D. R. Nielsen 

This book is the culmination of an effort 
started in 1974 when the senior author start- 
ed assembling information for a tropical soils 
course dim he taught while on sabbatical 
leave at North Carolina Stale University. The 
literature cited throughout, die book was cur- . 
rent when the book went to press, 

. Soil systems contain mineral and organic 
materinls dial have constant or permanent 
surface charges, such as montmoriilonile, or 
constant surface potentials, usually referred 
to as variable charge materials. Most soil sys- 
tems contain some of both kinds. In die trop- 
ics, most nf the minerals with permanent 
charge have been severely weathered. Conse- 
quently. the surface charge of die remaining 
material results from adsorption of potential 
determining ions. This book treats the inincr- 


binvd with chapter fi, entitled 'Analytical 
Methods,' lake up 81 or the 157 pages. The 
physical cltcniiMiy is reviewed fur bulb con- 
stant charge and l on Ham pmeiuial than a 
system containing hnlh kinds of v!.iv is dis- 
cussed. Heavy emphasis is placed mi die zem 
point of charge and Itnsv it relates lo soil pH. 
An example explains the theory associated 
with rejuvenating an aerie soil in Biazil hv 
liming (adding divalent Ca and Mg cations i«» 
replace monovalent H ions) and adding a 
heavy application of phosphorus < increases 
the net negative charge »>f cUv surlaces and 
increases the retention ol cations stu.li as po- 
tassium). 

The 3(J page chapter mi physics is disap- 
pointing. Nearly all laceis ol pits sics are men- 
tioned — rlteulogv, soil watei. solute transport, 
soil temperature, and soil an— bin with little 
depth. 

In general, this book summarizes some of 
the soils consisting predominantly of constant 
potential materials. Tire examples that relate 
agr milt mu) management pi acme* ur this 
chemistry make it worthwhile tu read, rite 
book is recommended to provide background 
information for the student who has little 
previous knowledge about the theory of con- 
stant potential surfaces and for the scientist 
who is not familiar with differences ill chem- 
istry between constant potential and constant 
surface charge soils. 

D. K. Cassel is with the Department of Soil Sci- 
ence, North Carolina State University, Raieigh. 

D. R. Nielsen is with the Department of Land, 
Air mid Water Resources, University of California, 
Davis. 


geophysical monograph 25 

Physics of Auroral 
Arc Formation 

S.-l. Akasofu and J.R. Kan, edliora 

The polar aurora is Investigated and a 
unified physical model has begun to 
emerge based on a great variety of ob- 
servations and plasma studies. Topics 
explored are: 

• Morphology of auroral arcs 

• Auroral electrons and ions 

■ Auroral electric fields and field-aligned 
currents 

• Models of auroral potential structures 
and energization of auroral particles 

• Simulation of space plasma phe- 
nomenon 

• Numerical simulation of auroral po- 
- lential structures and related prob- 

. lems 

• Plasma waves observed on auroral 
field fines and in laboratories 

• Theoretical studies of waves and tur- 
bulence In auroral plasma 

472 pages • Illustrated m $32.00 


alogy, chemisLry, and physics of the variable ■ 
charge minerals mid soil organic matter. ' 
After a brief introduction, chapter 2, enti- 
tled 'Mineralogy discusses the relationship ' 
between weathering and mineralogy. Miner- . 
alogy is currently used to classify soils it Uie 
taxonomic family, level. The authors go one . • 
step farther and present a schematic that 
shows how, in general, the soil orders. relate 
to tdincrnlogy. For example, VertistilS consist " 
primarily of permanently charged smectites, 
Oxisoli consist primarily of oxides and hy- 
drous oxides, arid Andisols are Composed pri- 
marily of noncrys(allfne materials. : 

Th’e'riiain emphasis of the book is placed : . 
on the clieruisiry of constant potential surf 
fneps. Chapter. 3, antitied 'Chemistry;* corn- • 
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POSITIONS AVAILABLE 

Facuhy FoaHloni/The University of lows. The 
Department of Physics and Astronomy anticipates 
one or two openings for tenure-track assistant pro- 
inM rS n or r WU1,ing PSpf essora ° r wy rank in August 
1983. Preference will be given to experimentalists in 
any area for the tenure-track positions. Current re- 
search interests include astronomy, atomic, con- 
densed matter, elementary particle, laser, nuclear, 
plasma, and space physics. The positions involve un- 
dergraduate and graduate leaching, guidance of re- 
search students, and personal research. Interested 
persons should send a rdsumi and a statement of 
research interests, and have three letters of recom- 
mendation sent to Search Committee, Department ef 
University of fowa, loua 


Position 

Tbsii 


on in PeliolDgyflUce University, Houston, 

. . . The Department of Geology hits a tenure- 
track opening banning July 1983 with starting lev- 
el of appointment depending on the experience of 
the candidate. The family member is expected to 
establish, or continue a vigorous research program 
in petrology and to participate in leaching in miner- 
alogy-petrology. Research areas In which we are po- 
tentially interested include: igneous petrology, 
meumorphk petrology, ore deposluon, experimen- 
tal pel colony, interactions of fluids with rocks and 


Naval Postgraduate School. 'I he l>c*|s,n inu-iii of 
Oceanography invites applications For the |xi«iiiun 


of Adjunct Research Professor in the (Ximii I mini 
lence Laboratory. The suct'essfii] applicant u ill U- 
respotuible for the organizniinn mid exccuiinn of 
oceanic turbulence measurements as well as the in- 


sedlmenu, isotope geochemistry, bui other special- 
lies are not excluded from consideration. Available 
research facilities of die Department include: clcc- 
tron-mlcroprobe, ICP-ipectrograph. Ar-Ar dnting, 
and stable light Isotope mass-spedrameuy. Send 
curriculum vitae, a statement of planned research, 
and names of at least three references to Dr. A. W. 
Bally, Chairman, Department of Geology, Rice Uni- 
versity, P.O. Box 1892, Houston, Texas 77251. 

Rice is an equal opportunity employer. 

The University of Western Ontario Department of 
GboIoet. The Department of Geology, die Univer- 
sity ofwesiern Ontario, London, Canada, invites 
applications and nominations for a possibly tenured 
faculty position in the field of mineral deposits. The 
applicant will be encouraged to do independent re- 
search into the genesis of ore deposits and to broad- 
en the scape of this work through collaboration trilh 
colleagues in academe and industry. Teaching du- 


des include undergraduate and graduate courses in 
the geology and mineralogy of ore deposits and 
graduate student supervision. The appointment is 
subject to the availability of funds. 

The Department has a vigorous and halnnccd fac- 
ulty of 16 supported by technical staff and modem 
it is wiihi- * — J ~ J - — - *■-- 


Pktstet nnd Astrornmi, 

C&, M 52242. 

The University of Iowa is an equal opportunity/ 
affirmative action employer. 

Faculty Position In Structural Geology, The De- 
part mem of La rlh and Planetar; Sciences at M.I.T. 
n searching lo Jill a icimre-ir.uk position in struc- 
tural geology with emphasis oil meuninruhic re- 
gions. Areas or particular interest to us include the 
relations between nictantorphii and structural 
events, ami thermal erohti ion and structural history 
in their relation to regional tectonics. Detailed sub- 
jects of interest could range from kinematics or 
mcumimilm. fabrics and dynamic, kinetic devclop- 
? tcunnics of nteiamor 

” Apidicants with a gunl background 

r V d A W, r) - in structural 
gc^ifagy and 1-5 years postdiumral experience are 
ncicisan. Individual will be cxjjcucd to leach un- 

^ ualr - i® v cl struct ural gcolX, 
ami help with annual geology fk-hl camp. 

J FP l * ti,nl * «'hmic cl.rric.ilum 

viue. a hriel statement of research interests, select- 
ed reprints, and names ul‘ four references lo: 
r. irl 0r F. Brace, Chairman 

Depart meut of Earth and I'J.ineiarv Sciences 
a-i-918. M.I.T. 

. Cambridge. M A 02 139 
is En ip w" U " VC Ac,ion '' E 9 l 'ai Opponuni- 


iper 
ibilii 
has 

d by 

equipment, ft is within a one day drive of the Nor- 
anda, Sudbury, Timmins, and Elliot Lake mining 
districts and Is a two hour drive From Toronto. The 
Department offers a full undergraduate and gradu- 
ate program. 

A Plili. and at least 3 to B years direct involve- 
mem wiih field studies or ore deposits arc required 
Ideally the position is to be filled by July 1 , 1083 
but date of appointment is negotiable. Rank and sal- 
ary arc dependent an qualifications. Vila and name 
orthmercrerees should be forwarded by May I. 
1983 to W. S. Fyfe, Chairman, Department of Geol- 
o^The Umvcrsity of Western Ontario. London. 

In accordance with Canadian Immigration require- 
ments. this advertisement is directed to Canadian 
citizens and permanent residents. 

An equal opportunity employer. 

Geophysicist. The Air Force Technical Applica- 
l !°ir ^ tni £ r I^FTAC) is seeking candidates for a 
10 “P"™ re “»rdi in nuclear 
test detection seismology and hydroacoustics. Duties 
include in-housc research on discrimination be- 
tween earthquakes and explosions, technical super- 

mrnr n |^,h Dn,raC .‘ ? T re .“ UTch and “*”“"8 manage- 
ment in the candidates area of expertise? AKTAC is 

located at ^Hck AFfl, Florida. Grade level GS- 

ifawb 31 *SX Pi', 930 ' S .f, nd a currenl SK 171 hv 
pi™ Jj *. Hu,,l * v,lle Ara Office, Office of 
Personnel Management. Southerland Bldg., 806 
Governors Dnye. S.W., HnsiaLvillc. AL 35*80 1 . For 
more information, call C. Thirlwell (305) -19-1-7663 
Equal Opportunity Employer. 


Mi.' iw-iii-mi iv .mli, .Wm.iii'i 

m r s* MV ’ * m '* "I 11 k t 51 " t»!rt A 

I’ll M 1% Itqilltril. .11 ill Ihl- vil uv ,v |IW S* 
terprelalion and reporting of the obtained d.iM. GMI'v th-paiinimi «■! t truing h tiewlv 

The position requires a Ph.D. or equivalent in Plus- and tin’ it.'nlup t.i, dili.-v .in- yui ( ll ,„ s ' w j. h Sj 'i 
leal Oceanography, 3 years of post-dixtnral v\pcii- Ui -nop!.- ic.u Inin! Mippl,,-. v'tiiihinrrTr 
,. L , . . .. . i, .n lung .mil rr«r.in Is. .m.l iii b.mU- rcsLofai!^ 

ih,m (.Ml l". u,,| uiiliin kin „| 

«al.wtut.-...| », wishtSS 

N. lit, ni.i I « nun G.iili.gi, alls. GMH j, K? 

,hr 1 11,1 I imm.r "I ll«.- Aj^UhlJSV 

in tin- C n.iM.il l'l.iin. I H 

. . Mgr. Valles j blue .iiiil Amial iibi m 

scope of the research pcrforuied by the l.ilxir.ilnr;. lit is II inn n «t, m-i„| vJli . 

Applkanli should send a resume, st.ticnu-iil ul re- nl nmi h-wmi, Ii imrirti .mil 

search record and interests, and the tuiiiies of at tin- iMiim nl fist- |n ,.u|. h h„ ku„w viiur iirirf™^L 

■d .ibihiii t tn IIhiikI.ih M»m- I h iitiiMn, litiuilnni 

aiTsfit u”fr ,|‘ 

University of MUsisvippl/llcparln.ent or Civil 

ginecriiig. 1 lie -in ul Civil KinniKerinr 

iiisin-i ,i|ijilii.n imiiv i„r .hi Amim.uu Pnirnwir kJ 
iHnin,,i, f l, |i , ,v,| nigiiHTiiiig or tlusdy rclorcd 

b.u kguuind III J|q tiled itwheraski, 

nuliuliiig stur haMH I and Ixiuiiilan valae 

|H.tWrniv will In- giv i-n iHrlnrmi-. Areas if ^ 

seats It slHiiild iiM linle two - <»r the Follosinr 

s|i.i,e-iim,- ■.imlali in, nil-ling, iisti-t ,it tiou proUemi 
nl lull v|.i|,«, hsdi.il, wv. Iiv.fii.|i,gii .null vii at iIk 
liadii V, air Willi nn|duMs mi , h.iunrl uciumk tn- 

tnmjduilugv . „| ithvvi, alls- based So- 

viini .mil vcilntinil lMin|»,rt tfimiicv, subsurface 
luntuni |ir<Mrsvvv in , t s| M li.illv licteniRcnreuido- 
nwiii. ■’••nd n-suniL- .nut ii.iiiii-m,| rcfcrencwio 
l)e[Mnmt iit ul Civ it Fiiuim-eiing. I.'nivcniiyof Jla- 
ajsvipiit, lliiivi-tsitv. MS 3Hii77. ' 

Equal (l|i|NU(iinns Kni|>l,ivt-r. 


ence with oceanic measurements and data inier|irc 
ration, and some familiarity with turbulence iiislm 
mentation. The Ocean Turbulence Lilxiraliir; is 
actively engaged in the measurement and inlcr|Uc- 
ration or oceanic turbulence rinia from a variety ill 
environments obtained with several types tif vehi- 
cles. Tiie successful candidate will be exjwitrd lit 
contribute to the growth and ilevt-lnpmciu nf die 


least three references lo Pror. Thomas R. Osborn. 
Code 680r, Naval Postgraduate Sclinol, Muntetcy, 
CA 93040. 7 

Appjkaiions will be considered until March 15, 
1983. 

An Equal Opportunity/Aflirmaiivc Action Em- 
ployer. 


Two Lecturer Positions In Public Health and Wa- 
ter Engineering/The New South Wales Institute of 
Technology, Australia. The Sclnxil of Civil Engi- 
neering at the New Souili Wales liivtimic- ul Tech- 
nology, Sydney, Australia, seeks two k-cmirr.t to 
(each and administer subjects in its unric-igiadiiaif- 
and postgraduate courses. Applicants should |xisve>s 
postgradiiate qualifications in civil or t-iivin mi neural 
engineering, preferably at Ph.D. level. Fur the pub- 
lic nealih position, experience in water and waste-wa- 
ter treatment and preparation of en vironiitcnt.il im- 
pact statements would be desirable. For the water 
engineering position, applicants should have lusic 
experience ui hydrology or hydraulics, and experi- 
ence in urban hydrology, cumpuiing, engineering 
economics or coastal engineering would Be advanla- 

8 ecus. Salary ranges For these positions will !x> 
A22,430-}A29,-ro7. The school lias modem facili- 
ties including hydraulics and public health lalxira- 
lorles and a large computer system. Opportunities 
exist for research and outside profcssii I involve- 

ment. Further information may be obtained from 
_Dr. K. A. Faulkes, Head, School of Civil F.nuincci - 
'ng, die address below-. Written applications 
should include: address and phone number, uc-isuii- 
al particulars, evidence or qualifications, iiulifica- 
lions, research and professional work undertaken, 
and the names and addresses of three reicrccs Au- 

B (cations quoting reference number 83/U23 (Public 
I callh Position) or 83/028 (Water Enoinccring l*,«i- 
uon) should be sent to; The Appoiiiiinents Officer, 
The New South Wales Institute of Technulouv I* O 
?°\, 12 , 3 ' Broadway. N.S.W., 2007. AustndiaVby llih 
Apnl. 1983. ' 

^PP? n r O' 88 " Physiol Modeller. A postclnunral 
"J 1 n “PP? roce .a | i equatorial nun Idling sins- 
□oned by NjF is available in the MesoK.de Air-Sea 
Interaction Group at the Florida Slate University 
Minimum aaJary Is $21.000/>t. Oualified Pli.l). } 
should send vita and names of 3 rcfeiciiLOs Hi Pm- 

.w*T^ a h mCSj - Thc Florida StSte Uifi- 

ty. TaHahassce, FL 32300, or call (904) 0-M-15M. 


Unusual opportunity fur Ph.D. Hydrologist Tar- 
lei, ui St, it,- I 'nivcniiy. pail ui the- Ic-xai 
vercitv Svvtc-iu. luv h, ,-n .uuliuiizcii to ulfcriBi 
Ilrgm- in 1 1 vi Ii, il> ij*\ lii-ginriing with ilic Fall 1MJ 
Sc-iDc-ui-r I luv will In- tin- nub vuch degree in tbe 
stale ul I v\av ami mu- ul vi-rv lew in die naiian 
file pioui.iin will In- aihiiiiiivic-u-d In a llirKiorin 
iiiiiiiuii tinii with .ui .iilviwuv In i.iril ul micsiarding 
prulevsiiiii.iK. I hi- Hu, iim wr .nr vi-cking muse b: 
an c-niliii-ii.iviu miliviiiii.il with i xti-uvive cxpcrifiw 
in anil knuwii-iigi- ul tin- 1,«-|<1 of liydiulugv tudpr!- 
nplltis .Jit ''K' -‘i' 1 ii-Rlun.il or national jinmunnitr 

TliN wifi In- ;, U’liinr-li.i, k .ij>pniiitiiiei)l, rank ami 
salary iit-guii.ible. ami un hides .ulniinisiraiive rc 
leave linie. .Subviauii.il Inmling lias been awarded 
for f.iuliius iiHivlim limi. 

Amilicaiils shun I, I send a revuiiic and the lureo 
nl tfirre n-lc-ic-nrc-v In: In ITuHn.iv C. Hinkwn, 
Head. I)ep.iilini-ui ul ]'1 ivvh..iI Suemes. P.O. Bo\T* 
lift, T'.iiTl-iiiii Slate Uiiiw isuv. Stcplieinillc-, I'eus 
76102. I el, -ul Hi 7.' , ll',H -i'll i:i. 

The deadline 1,,i apphi .iiiuii jv April IS, 1W3. 

In t let, m Stan- thuvi-isiiv. i-iuolliiieiil 1.300. uf- 
leu Raihelmv ami M.isteis ili gii es. h Inirilcdin 
Su-pliriiyille, 'I ex.iv, a piiigiessjvr ulv ul 1 3.0U0 
iH-iiple, (if, n i ili- v wHitliwrM nl tlie D.illjv-l -l. Worth 
Mi-in>|,k-x, and iv an aHiiliialivi- anion, equal np- 
|Hiriiiuit> rnqAw'-i 


Defence Support Research and 
Development Laboratories, Australia 

RESEARCH SCIENTIST 

$21,810-26,910 

Men and Women 

Royal Australian Navy Research Laboratory 
Sydney, New South Wales 


Laboratory (RANRL), 

Voters ^ 

and Is seeking the sendee o^rI^Tc 3 f on maritl,ne sidles 
to work In an Invlgcroting S ClenUs ‘ wh ° ^ ^ 

Ing alongside scientists S ^ , 0r she would be work- 
significant contributions to Defenro^rt teChp C j' 1S i Who have made 
at the forefront of K ' enCe 8nd who are worki "S 

ship, HMAS COOK will o* “f ano Sraphlc research 

prehenslve p^am™ of S V "? NRL lo “"V out a com- 
96m long shtofe fSSTcS env >ronmental research. This 
facilities. P Wlth modern oceanographic equipment and 

gS ga ae 

Senbfto^S^ ffl V e e x- 

^don about th, ^«on con^ct Dr e R^^^ 


0 ,^ be qualifled for adm 'sslon to a degree of Doctor 
risL h ex^rilcaT l qu,valent qualification andTppropria.e 
SSS ™ rine sclen “. electronics or 

applicants must be Rwh u^ e if, ^ e or P® rm anent appointment 

■SK ”®*- dl “■ >*• 

of "the Au^Han 1 ^ appointed as a permanent officer 

Conditions of employment Include 

leave three months Inn boT ) us payment, cumulative paid sick 

leave after ten y«rs continuous; - , 
Government urill rw. su P e * armuatio n scheme. The Australian 
penses Incurrpri C ° St ? . ares an ^ assist with removal ex- 

In taking up dmybi^*^^ #PP? “ r,t and hWher dependents 

cated!n Pymon^m^nM? r ^4^?i > ^ b ex P ected to be relo- i-fe 
ryrniont, an huwf suburtr of Sydney during 1983. • . tfS 
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Advertise in EOS— the proven way 
to get your message across to 
these specially targeted audiences. 

For rates, information, or to place 
your ad, call: 

Robin Little 

Advertising Coordinator 
800-424-2488 or 462-6903 (local) 
... and hit th© bull's-eye with 
your messagel gg 


AGU 


FIFTH CONFERENCE 
ON THE PHYSICS OF 
THE JOVIAN AND 
SATURNIAN 
MAGNETOSPHERES 


Cambridge, Massachusetts 
June 21-24, 1983 


Sessions: on satellite effects on the magneto- 
sphere, interaction of the magnetosphere 
with rings, dust, end satellite surfaces, radio 
and plasma wave emission in relation to par- 
ticle and field structure, energetic particles, 
magnetospherlc configuration, dynamics, and 
energy budget. 

Invited and Contributed Papers 
Abstract Deadline: March 15. 1983 
Further Information: Juplter/Salurn Conference 
c/o Prof. H. S. Bridge, 37-241, 

Massachusetts Institute ol Technology 
Cambridge, MA, 02139, (617) 253-7501. 


Postdoctoral in Field of Planetary Atmospheres!- 
Start tun nncr/M .jqr J 8-month appointment, 


, — — y--, i-i, lo-muiim appointment, 

probably renewable. $17,500. Preferred research in. 
icresu: climate modeling, aenmumv, radiative trans- 
fer. Send vitae to Prof. J. W. Cliambcrlain, Space 
Physics and Asirunomy. kite Univcraiiy. Box 1892, 
Houston, T\ 7a25 1 . 


Chairman— Department of Geological Sciences, 
Wright Slate University. Thc Department of Geo- 

lntriral fjflpnrpi in film onnlirn t Inn. ,L« 


~ idurni 

and an apprecuiuon lor research and pTnciice-relai- 
ed educational activities. Rank is at ihe full prores- 
*°r level and no restrictions have been placed on ar- 
™ °f specializjition. The departmem is active with 
faculty and an emphasis on professional practice, 
yet maintaining a firm commitment to basic re- 
search. 

Send a letter of application, curriculum vitae and 
names of three references ia: 

Chairman, Search Committee 
Department of Geological Sciences 
Wright Slate Umversitv 
Dayton, OH 45435. 

Wright State University is an affirmative action/ 
equal opportunity employer. Closing date for th<- 
position is October 31, 1983. 


Postdoctoral Position tn Space Plasma Physics- 

LMntmnilli College invites applications for a unc- 
yc.tr postdoctoral fellowship which will become 
available m June 1983. The recipient is expected lo 
develop theoretical models of inagnciospheric cur- 
rent sheets and boundary layers and to study vari- 
ous processes such as instabilities and magnetic field 
reconnect ion which occur in such layers. 

Send letter or application, resume', and tile names 
or two references bv April 15 to Professor B. Smi- 
ncrup, Thayer School of Engineering, Dartmouth 
Hanon - ,r > Neh Hampshire 03755 {G03/640- 

2883). 

Dariiiiuiiih College is an equal opporiuniiv/affir- 
niative action employer. 


THE DEPARTMENT OF EARTH SCIENCES 
MEMORIAL UNIVERSITY OF NEWFOUNDLAND 


Is expanding Into areas related to East 
Coast offshore geology, petroleum ex- 
ploration and development and has 
two new and two replacement faculty 
positions: 


These four tenure-track positions at 
the assl8tanl/assoclate professor level 
will be available from July 1 983 and 
applications are Invited from special- 
ists In: 


There is also a vacant one-year po- 
sition as a Post-doctoral Fellow or Vis- 
iting Professor for teaching and re- 
search in TECTONICS. A vacant two- 
year position as Visiting Professor/ 
PDF for teaching and research In 
CARBONATE SEDfMENTOLOGY will 
be available In 1984. Rank Is open for 
both these positions. 


• CLAY MINERALOGY 

• MESOZOIC-CENOZOIC 

PALYNOLOGY 

• STABLE ISOTOPE 

GEOCHEMISTRY 

• ECONOMIC GEOLOGY (MINERAL 

DEPOSITS) 

• CRUSTAL SEISMOLOGY 


Enquiries, or applications, with a 
curriculum vitae and the names of 
three referees should be sent to: 


Dr. C. R. Barnes, Head 
Department of Earth Sciences 
Memorial University of Newfoundland 
St. John's, Newfoundland, Canada 
A1B 3X5 

Telephone: (709) 737-8142 


A Ph.D. In earth sciences or related 
field Is required together with proven 
research and teaching capability; sala- 
ry will be commensurate with qualifica- 
tions and experience and will com- 
mence In the range $26,600-$41.500 


NOTE: 


Preference will be given lo 
candidates who are pres- 
ently eligible for employ- 
ment In Canada (Canadian 
citizens and landed Immi- 
grants). The above posi- 
tions are subject to the 
availability of funds. 


man, Department i ni Ccnlugy, University of Ncbrai- 
U-Ltncoln, Lincoln, Nebraska 68588-0340. 


;■■■ vujuo-U.lIU, 

Aihrmaiivc AawnfEi|inl Oppommily Emplnyin . 


Poatdoctanl Research Anoctste Posliioni/Johni 


Hopkins University, Applied Phyilci Labora lo- 
ry. Positions are available r - J: — r ■ 


University of Nebrulu-Lincoln/Geology- Seek 
tenure-track A»i»ani Pmfcsxor in general area uf 
icc ion tcs. geophysics, structure and economic geolu- 
gy eHetuvc August. Teaching duties can be ar- 
ranged id iclle»:i specially uf .successful aiitilicam. 
Teach two courses per scmcsici. Requires Ph.D. 
and strong commitment to excellence ill teaching 
and rcsearc h/p uhlicatioi i . Minimum salan $20.0nu. 
Applv bv March 3 1 with application letter, vita, 
transcripts, and names of three references lotltuii- 


---■ — le for siudies of planctary 

magneiospherei, and for studies of earth magnein- 
spheric and auroral physics. Seiccied candidates will 
participate in ihe analysis and interpretation of daia 
obtained from deep space probes (Voyager), or par- 
tide, field, and atmospheric emissions daia from 
earth orbiting spacecraft. Positions are one year re- 
newable opportunities with flexible starting dates. 
Applications should be addressed lo Mr. Stevan F. 
Sayre. Departmem LER-258, Thc Johns Hopkins 


’ . I — j units nuutiiiis 

d fc J oh Hop 


Meeti 


kins Road. Laurel. MD 20707. 

An Equal Opportunity Employer M/F. 



Announcements 


Water Rights 


of Rcclnniiuirm, (Jie American Meteoralngiial 
Society, and the American Society of Civil 
Engineers. 


The deadline for submission of abstracts 
for the one-day Symposium on fnicgi-ation ni 
Water Rights ai the Specially Conrcience or 
the Irrigation and Drainage Divisiun of the 
Soc ‘ el V Civil Engineers is March 
o? i* 8 ?- The conference, to be held Inly 
24-^6, I9B4, in FlagsiafT, Ariz.. aims to bring 
logeihef scientists and practitioners of irriga- 
tion anti drainage. The sytiipusinm will cx- 
pore the application or water rights concepts 
lo both surface and groundwater. 

Potential corn Hint tors to the symposium 
should send abstracts «T 200-300 words lo 
Kenneth G. Renat d, Sou Ut west Watershed 
Research tenter, 2000 E. Allen Road, Tuc- 
son, AZ 85719 (telephone: 602-U29-6S8I). 
Acceptance notices will be sent by July 1983, 
F ° r T! , i )apcri al,0,lld submitted by Dc- 
r 9 ® 3 fo, ‘ P re printiiig in (he Proceed- 
gs of die Specially Conference. 

The Ground Water Committee and the 
‘J** e Water Committee of the Irrigation 
„j ,na ge Division are joint sponsors oF 
‘he ail day session. 


Applied Climatology 


Flood Warning, 
Water Management 


The Third Applied Climatology Confer- 
ence. sponsored jointly by the Committee on 
Probability nnd Statistics and by the Applied 
Gimme Committee of die American Meteo- 
rological Society (AMS), will be held in Hot 
Springs. Ark., November lfi-18, 1983. The 
mecLing seeks to improve communication be- 
tween the providers and die users of diinaLe 
information. 

Contributors wishing to focus on the prob- 
lems of applied climate should submit ab- 
stract of 100 words or fewer; these will be 
published in a preconference AMS Bulk tin. 
Others wishing lo address probability and sta- 
tistics or a joint session of the two communi- 
ties on a topic of mutual interest should for- 
ward a camera-ready abstract of 200-400 
words plus diagrams; such abstracts will be 
published in a preprint volume. All abstracts 
should be sent lo Wayne M. Wend land, Illi- 
nois State Waler Survey. P.O. Box 5050, Sta- 
- Lion A, Champaign, IL 61820. Submission 
deadline is April 15, 1983. 

Specific details of the conference may be 
found in recent issues of the AMS Bulletin. 


meni. Fast '1 topical Erosion, and Coastal 
Subsidence and Submergence' will be held 
August 22-23. Most of the symposia will be 
held during half-day sessions. 

l-ui .tildiuuiral iului ih.iliuii, (.unt.iLi La! waul 

A. Flinn, 1CL Secretary-General, Gtodvnam- 
ics Program, NASA Headquarters, Code EL- 
4, Washington, DC 20546 (telephone: 202- 
755-3848). 


Geophysical Year 

New Listings 


The complete Geophysical Year last ap- 
peared in the December 21, 1982, £os. 


A boldface meeting tide indicates sponsor- 
ship or cosponsorship by AGU. 


Using data processing systems to solve wa- 
r resources management and early flood 
rmng problems is the focus oF the United 
rtaiions and National Weather Service Flood 
. n a h rn, . n 8 a ”d Water Management Conference 
I ft m *wU n ^ acramc nto, Calif., September 

Participants from more than 20 nations will 
0w ' CO3t > reliable microcomputer- 
snri A systc , ms l ' iat ®re used to solve flood 
d ™ u gl>‘ problems. Sessions will review 
lM . e “ operation of computerized flood 
Ci ai ln ® systems now in use in the United 
flu pa. * * Argentina, Brazil, and Hon- 

thp ‘ Additional discussions will examine 
term 011 of com P ll ‘er systems to shorl- 

admi ^ eat ^? r Precasting, local government 
Sv 3 ■ ° n ’ ■8 r * c Mltuml operations, ener- 
product, on, water resources management. 
sa |* et y n 8 1neenn g and construction, and dam ’ 

C . is m open. Contact Robert j, 1 

rtia B Nll^ h '^ ydrol0 8fal-in-Charge.Cabfor- 
Street ? da Wver Forecait Ccnt ^* 1416.9th ’ 

9 1 6^42-^20 l^ en, °' CA 968,4 (tc,e P hone:: ' 

' th7un&w ^ etc ® I ? lo 8 ical Organization of 
ServK nSK"*' Nationaf Weather . 
Denartm. A * atld California State ■. . 
’ Resources are jointly;:’ 

with * n cooperation 

Sgl’feJLf Gw.lpgicat^urwy, &.US.> : 

• , y Corps of Engtneeri; the U.St Bqreau .! - 


Breccias 


Geological occurrence and genesis is the fo- 
cus of the Breccia lion and Mineralization in- 
vitational research conference to be held in 
Colorado Springs, Colo., September 18-22, 
1983. 

Topics to be covered include Lypes of brec- 
cias; the causes of brecciation; related alter- 
ation and mineralization; zoning; stable iso- 
tope and fluid inclusion studies; genetic asso- 
ciation with ore depositing mechanisms; and 
the assessment of recent, advances nnd unre- 
solved issues. 

For additional information, contact Leaune 
Stone, Division of Continuing Education, 
University of Nevada-Renb, Reno, NV 89557 
(telephone: 702-784-4046), 


September 18-22, 1983 Brecciation and 
Mineralization Invitational Conference, Colo- 
rado Springs, Colo. (Leanne Stone, Division 
of Continuing Education, University or Neva- 
da-Reno, Reno, NV 89557; telephone: 702- 
784-4046). 

July 24—26, 1984 Water Rights Specialty 
Conference, Flagstaff, Ariz. One-day Sympo- 
sium on Integration of Water Rights is pan 
of conference. Sponsors of the symposium, 
Ground Water Committee and Surface Water 
Committee of the Irrigation and Drainage Di- 
vision of the American Society of Civil Engi- 
neers. (Symposium contact, Kenneth G. Ren- 
ard, Southwest Watershed Research Center, 
2000 E. Allen Road, Tucson, AZ 85719; tele- 
phone: 602-629-658 J.) 


Pon’t Miss 


U,S. Quadrennial 

Report to IUGG 


Subscribe to Reviews of 
Geophysics and Space Physics* 

and receive entire Report 


IUGG: ICL Update 


. '. [The Inker-Union Commission on ihe Ljtho- 
: sphere (ICL) recently announced, the sched- 
ule for svmposia it will sponsor during the, 
international Union of Geodesy and Geo; 
physics (IUGG) General Assembly in August 
(Eos, January 25, 1983', pp. 29-35). .J/ • ■- 
'Structure, Composition; and Dynamics of 


‘Appalachian and Hetty nHri JKoJ 
.be held 0° August 25-*26.^pi^rrRdcrorichr' 1 ‘ *-V 

:+ ••• .: 

• » • - • . . if ,>„< • •. -v '•*> , 


• B0 topics reviewed 

• approumately 1400 total pages. 

' • edited by David James ■ ■ >' ' ' 

-. *'■ U.S. reaaarch of last 4 years ' 

' ; plaoed in worldwide peirspeottve . 

• extensive bibliogr^phias .'V; •! ' 

. .' ,• ! '4 special issues' 'of '• ' ; ; : I 1 ' - '; ! - 

;■ 1 ' ■ I - ’ ' • ’ )■’. ■ ■ ‘ 

, If you have already paid for 1683 
8ubftoripUop8 lr you can still add RGSP. • 
Call 800-424-2488 toll free or 202- ' 

'462*8903 ip the Washington, D.(j. area/ 
'i ^a^bient must be received before 
>§t *• 

' ' ' f * ' ‘ iV * * • ? * , 

" 1 J< - > 4 . 









STUDENT OPPORTUNITIES 


Gradtinlo Research AsslaUnutiins In Earthquake 
and Explornllon Selainology/Universlty of Ran- 
aos. The computer iicc|iiisui<iii of digital sci»ii»- 

S iam* for j 20 + uatiuii scbmic ncnmrk covering 
re win lien i end uf the Central North American 


ii"r c ia a * ■■ .-iimnwii 

Kill Sy«cm diul ilu! dcvclopincm of lediniqucs lm 
Very High Frequeiicv <500- 1 (JUH Hz) tellccimn sciv 
mnl<i|ty pmvklc excellent op^wrt unities fur er:nl irate 
simh hi ilic M.S. or I'h.D. level. Fur further iiifiji- 
mulinn and/or application, please write oi call: 

Dr. George H. Rut he. Cliainnan. (icuphysics Pru- 


graiu 


Depart met it uf Geolouy. Lhiivernii v ui Khiiih^ 
Lawrence, Kansas 6iiiM5, (!H3) Hfi4-ly7-t. 



The Climatic Effects 
of Volcanic Dust and 
Aerosols 
in the Upper 
Atmosphere 


Friday, March 18, 1983 
8:30 a.m.~5;Q0 p.m. 


National Bureau of 
Standards Auditorium 
325 Broadway, Boulder, Colorado 


Sponsored by the AGU Front Range 
Branch and cosponsored by the Den- 


ver/Boulder chapter of the American 
Meteorological Society, the sympo- 


sium is partially supported by grants 
from Ball Brothers Aerospace Corp., . 
the Cooperative ‘Institute fpr Research 
and Environmental Science, NOAA, 
and USGS.- 


Tht# symposium will bring together prominent 
nseoichera Ut the Adds of climatology, meteo^ 
rotogv, glaciology ahd’vokanology to aumma- 
ita* the state ofknow ledge cm thfo subject than 


Interdisciplinary forutn a.t a level appropriate for 
a nop-sbectallred, but scientifically literate audl- 
wiqe. The meeting lifoptiri to the public. 

. " ' , 1 ' 


TopIcs wiU Include i 

• The history nnd iauaes of climatic variaHohs 

• Explosive yoUahum; 

■ • Atmos bhetic effects and observattdris , . 

• diipanc and' cultural consequences. 


Contacts: Jules Friedman ^nd Raymond' Watte; ! ■ 
U.8. GeoIOgioal' Survey, P.O. Box 25fQ5 i ! 

Mall Stop. 964,. Denver, CP 80225' 'i 

(303) 234-3676' (Friedmatt)'. or 2^4-3493 (Wa|tfs): , - 

For further foforma'fc £« Meetings Seth' • 
.tlpn^Pe^niary.lEi/ 1983.>j, ^ .*■■■] ■( 




.• :• ' '-C. 


. T liL, 
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Membership 

Applications 

Received 

Applications for nicmix-rsliip have hccn re- 
ceived from die full owing individuals. The 
leuer after tlic name (let idles the proposed 
primary section iiililiation; the teller A de- 
notes die Atmospheric Sciences section, 
which was formerly the Meteorology section. 

Regular Member 

Cleranl A. Eklin (O), David W. Fahey (A), 
Francois Fane her (Ci). Michael CUiil (A), Mi- 
chael (»rigj 4 s (A). John T. (hum (O), Thomas 
A. HaugefO, Yin-Nan I.cc (A), Fernando 
De Miguel (S). Shirley A. Pumpuni (0). Rob 
P. Reel lard fll), Pitig-Tiiug Shaw (O), Che 
Kwan Shinn (Ci). Michael j. Sniiili (T). Fmn- 
cisco Vidal (S), Jesse L. Vow (TJ. 

Siudeni Member 

Scon C. Wnrg (V). Sean Orson (S), Kenji 
Dcgutstlii (II). Perry K. M.ilrolui (SM). K*i- 
wjril R. Milllin (II), Janies C. Sample (T), 
Kvcrcit 1.. .Shock (V). ]lcnii<|uc Toiiri(S), 
Alan M. Volpc( f D. Patricia ). White ( I ). 

Associate Member 

Leonard N. (.'■>> inier, Kevin W. Marliiulalc 
IS). 

Membership 

Update 

'1 lu- following individuals have liecn added 
to die list or .Supporting Members. *1 lie lull 
list was lau published in die November 30. 
IH82. Km and updated in the [atitiarv !f">, 
IW»3. issue. 

Individual Supporting Members 

(•dsn S. Karri rntos. Joseph C. Cain. Allien 
P. Crary.J. Freeman Gilbert. Albert \V. Karl- 
dai/. William Marfcnwiu, J. Mur my Mitchell. 
Jr., Kendall L. Svtrnilicn, ami Gordon A. 
Voting. 



Separates 

To Order: The order number can be 
found at the end of each abstract; use all 
digits when ordering. Only papers with 
order numbers are available from AGU. 
Corl: 53.50 for the first article and $1.00 
for each additional article in the same or- 
der. Payment must accompany order. De- 
posit accounts available. 

Copies of English translations of articles 
from Russian translation journals are 
available either in unedited form at the 
time of their listing in EOS or in final 
primed form when a Journal is published. 
The charge is $2.00 per Russian page. 

Send you r cider to: 

American Geophysical Union 
2000 Florida Avenue. NAV. 
Washington, D.C. SOU 09 

Aeronomy 

OlM. llJn, iiij ■ iniji 

rift in sene bi'fgt.£ « mi iw.H-unnii'E nmwsfjtEPF 

V.T3 l!!.riiU.>rjl|t IMOSnifl.7 

V. l.\T.in lSchiK .1 of ! IrCITlul Engineering, Curroll 
I'nlversltv, hhjej. V* York, I4SS0) , I, s. MiHrlwn 
Wp 1 1 nil If it certain fpjimct of the rcipj-iu of the 
M g n - lai " uJi ihpiT,>.rhorr la Input i of energy «nd co- 
ecot.ai . >n he r.plitncJ qujlifa(t.r|> In t (nu „f fflB 
Jhc.ir, nf gr«. .trophic aJJuMrenr ih* throe, it veil 
»r.M.Ti to the flrlji «r ocr jutgraphy and mutreralogy . 

'I"'*!' drperJent cn th, 

I i« . rV ”'*, ,lU ® f tM fotcln * to 

14.1IU» nf J„fnrJiilBn ■ aitural piTjcctep nf the scan 
*.n.„ r P.pptc realm. hhm , 3 , „„ 9 „ , °|" d 

‘ ’; h I" M 1 f, ' lr ? tl > "r a norrnm, lotirte. 

Ve’-lalrJ I? 1 ". J "=*■* Held >3 

.?■' V J ,r* n tfftutiwrlf nro- 

F.’Vteir.'.C * f , ttp *««*/ »diue With height 

HL? !.*.w;w , f ,,l VI l ' r, r ‘ Ur C , "" t *c»ponnet of the 

relive Im ,I,J V'’* 1 ?"' iur,,, « di *»Utlicd g'wnfl- 

rai !.t‘- *! "" ii 'S'" b . f *«Mva»l«u. *"d 

r Jt £ ,1: P"; 1 2 |h " " • «*° gen- 

!”! * 1 “f ^ Ihf t legion crtAle* 

HIV ! ,B ,h * ,lBlJ Ini iU 

*1 »«“«*» fcr IMrttnson ml il. [1070 

M.iermhl 1 ‘If ,W7, I ,f * uplBinod in lerei or 
-n J Ite analytic oolutlont are 
li *? *5* r(,ullt of the Inugrallon of tho »ppi- 
I!, n,x,jl of toyt arid Karr In U07S]. We find 

*" lit «o*i axrcwit mth 1 
_ a >»l»l tttolti rrjardlni the jppor c lonntnt ot anarty 
ij awt mat Inn eowponmi* of cha 

at a Hinrtlori of Mavoiwabar. 

' ''’PH- Kti., blue, r*j>|t JUS]] 

Electromagnetics 

A,**,*. M*ruj RlU. Nrwfaitf . • 


whanMe » ihh [adiq whkh l> pradmd by MitEeal F»4 l£rU In the 
nifamnt ithuthe Iniei A ohencwbiOoB of the ieauaal uriailoa fa 
feiflni and ha dtpc^oca upon neuenfeiieil puaoiticn p tvriiu ibe 
powiilil IO InignM iraiumJuuHi pofonnace by bwar uDurta* of 
l ranmbtfaa cqulpmai <Wl» ud oagl 10 lbs aiaouel of [pH at erpeued il 
a gjrto location endltaaol year. 

fa tUi *mt wt nod/ ibe eaneoel nritllaa In fe*n| occorrewa el 
PeTmuM. Qeunfa «w » Jl^nonib period Tin change! fa 0» ihopea of 
Mount] tiding dmilMloDi u a haako tf fade IbneMd. pub Iwtib. ui 
■nlcuiti bright ara tumlecd end fauipicled meuarotuglcillr The Pfclnetio 
dlnrihilon eit aw fared irilb Iboie mej.rtd el eiha sioAMiie hxailim 
ud Ibe ycar-upytu fading vtriibSliy far PeliaeiM la ulbnairt. The 
PolrodU aludife ibe* |b.l BicaB mMlhly triad apecd. V, la Ihe beat 
matcot doilcil pradfcue of monlhty a ccum allied lime lhai ligeel la Ul» 
■» dB. I» al PafaulU. iha prtdlcui b l»- ITtOO tlJ/V-1)' ladbua 
eceiifetlur cocSdnl of D1S. You- 10- jeer vaihbllily ie efaanad hdhi| li 
gtalot la telly ntaana when moolbl/ accumebicd M dB lading lime 
dBea by about «t0 icconda beiweaa fun Sonora I dfairfbuiEan aha pa 
dt/ad ilnng.y a gugnjUal hctlhn. Tbe alodlee coopubg direical 
*«Sd>ide dlilrlbulwa ibn.ihel 9« ef Ibe wul senal hdlag vain 
daring Ac ictwn aperitaakg moaJUj «>fu npor paeriaita >10 mltllben 
aid ifcal ihe pcaV b Ibe aeuepel fbdleg dauibulhoi. ouiilde of lew lalitiKb 
maul irgTeni, b uasdalcd «llb ibe iwotha la ibe humid acmon »hm there 
b lie heal prtripbjUaa. (UoboMghi geibi, innamlrU* pcrfarmeaio, 
noma loot piopagaitoa). 

Rad. Scl., Payer 3S02S4 


MMosoant ueUdn in utiidi a laega nuober of altotna- 
tlvaa hav« to be evaluated. (Hanajanent. twajunctlw 
uea). 

Viter Rewur. lea-, p *P* t 


Meteorology 


Geochemistry 


1410 Chntitry of cha acnaiphare 

SOLUCPS, S1KU, AMD SEAS ORAL CYCUS OF ATOMMOllC 

HETUANB 

M.A.R. E he 111 (Pepertauac of Emlronencal Setenea, 

Or q go Q Crtduaco Center, Bievoreon, Oregon 9700(1 end 
R.A. laimiuea 

It le ehovn diet « long Itfotloe of ebouc 8 yoore la 
coat coaaUtant vitb the obeorvad latitudinal variation 
of ataoapharic thane, requiring the currant global 
•aliiloae of net bone co be errand 110 teregreais per 
year (Tg - UJ 13 go). On average there la 75-34 ppbv 
iaae nethana In the acnoaphera of cha northeco heal- 
ephare during eonar coreperad to the rear of tho year. 
Hathina cone ant rat ions rlaa rapidly to ehair yearly 
paaU In fall. Jearanal eye lea of Cflt. concent rat ton In 
tha aouchare haallpbera include lowaat concan tree lane 
during the lata luatrallen malar and fall, baing about 
14 ppbv leaa than during tha roar of the yaar. Tha 
repeat tug pettetn of a rapid rlie of CBi, concantiettona 
during fell in the northern haaiephara auggaate a Urge 
fall iniiree at latitudes above 30'H. Tha raulnlng 
obaernd ataiooal varUtiona are conalatant with the 
acetone I cycle of OR, which rraovoa not liana froe the 
atedtphara. Tha aeeanilve oat of (al(~coaal*Lint uii- 
areeence of Bitkina le reported and analysed, ehowtog 
that nathano he* Inetraaed during tha paat 3-4 jeara 
at ratoa of l to 1.91 pat year, ill over the world at 
altoi ranging (tea Inaida tha arctic oircla to tha 
aouth pole. Observational rarnlta are need tn opti- 
cian the sour roc. ilnke, end laaaanaL cycle! ol Qli, , 
and the affect! of hunan act iv it tee on Ita aciKipbarlc 
ebundenee. (Ttirii, aaeannal. cyclea, liter toet. global 
dlttrlbait Ian) 

I, Crophya. Bo*., Green, Paper 3C02I4 

1410 Chaalstry of the elBOiphero 

BALbOON BORNE IIDAR HEASURUCNTS OP STRATOSPHERIC 

HYDNXYL RADICAL 

Vo, S. Jleapi INASA/Goddard Space Flight Canter, 
Laboratory for Plnnotary Ataoiphoreo, Coda 963, 
Crcvnbolc, W> 307711 T. J. KcCee 

A bal loon homo luar radar (LIDAS) syitea far 
tba del eml nation or itratoephorlc hydroxyl radleel 
concentration ha l boon coni true tad and flown by 
Goidenl Space Flight Con ter. Tha lyitme etnund 
h/drnayl In tha 34-37 AL leaner eltltuila rang* 
throughout an afternoon and airly avonlng yielding 
ihe flral pon-aurnat hydroxyl deteminat lorn aver 
oltelnaJ. Pay tins values (xSx]0 , ca' , J war* joob- 
whae lower than provloua uaiurcaenta using In 
situ rssonanc# fluoraieonre. Nlghttioo valuoi 
{xTalo’cn 1 12100 CDT) bare higher than pridlctsd 
by currant 1-D aodels. Possible sources of thaia 
dlicrapaiiclas .long with lnprovcctnts possible In 
fucurt syitrns are outlined, (Siraiosphoro, oione, 
hydroxyl radicill 

J. Gaophva. Rea., Groan, Papsr 1COD37 

M99 General (Oban Cycle] 

RCCPCfiC IN btiRTHEHN H£KJ SPHERIC TREES O'JRTNG 

in: m:t 500 hm. ANnMnroct.Nic impact m climatic 

WPERP0S1T IONS 

M.D. F rover (Institute of Atroipherlc Chwistry, 

Huclesr Rasaarch Center, KFA , D-5170 JUllch. Federal 
Republic Of Gertrjny) and li. Relacy 

U C/ ,: C dila art reported for the past 500 years 
on two eels of European oaV forest trees Iran ihe 
Geroun Spessirl md fias-stindlnq ;col! pine trees 
fro-i Huddus Naiional Park, Sweden. While the forest 
trees show I arqe non -systematic variations In the 

C( 'C ratio o,er the 500 years, the l, C/ w C record 
for the f rea-siond ing trees sh»is soaller fluctuations, 
which can be correlated to climatic changes. Since in- 
dustrialization in 1850 AO, the 1 *C/‘ *C record for the 
frea-standlng trees is dominated by a systematic de- 
crease or about 2 B. which Is ccrparable with othei 
r«n 'C/ W C tree rings data. The calculated Northern 
Hemisphere ‘*CfC record derived from a total of 
about 50 trees reflects the recent '*C/ l, C change in 
atmospheric CO, Observed from 1956 to I960 AD. ("C/^C 
in trae rings, anthropogenic CO, irrpact, paleocllmato- 
■ogyi. 

J. Gaophya. Poe., Green, Paper JC0Z7# 

14OT Rlaoallaneoua (Sea -a alt production! 
PBCiDOCTIOB RATE OF AIRBORNE 3 BA-SALT 
80LFUR DEDUCED FROM CKBM1CU ANALYSIS OF 
KARIHB AEROSOLS ADD PRECIPITATION 
C. Vlrhelyl (Inatltuto Tor Atoaopheric 
Phyalce, H-1G75 Buds peat, P.O.Box 39 
Hungary) and C. Gravanhorat 

On tha heals of a thorough compilation 
of tha reaulta of nLOBouramants of marine 
amcoaola and precipitation tha total 

lnto the ?cear,s ia ea- 
tlrated to 180-350 Tg s yr“t. Prom chls 
•nount 1 JO-250 T, B yr-l i. acLrlbucud 

lo * u iJ ut white 

(O-lOO Tg s yr 1 to "exceaa aulfur". By 

iSTJaL'Js;" 1 ? ^ r<,n "p° rt "tic of 

. \ i to contIn «ntsl air It la oon- 
oluded that the annual produotlon rata 
f aa- !f lt edlfur la about 130-275 
Tg tyr J. aoveral tlmaa higher than 
previously oat I mated. 

J. Geophya. tea., Orton, Paper 3C1989 


Hydrology 


«a> ctiimtowgT ^ 

caarrAL rorciw. cliwltic nffE»*ciio«g abp gla..!ati.n j> UiJjpl 

B^LaTraut and X. Ghll tcourant Inatltuto of Kathonvit- 

Ical Solanrae, N.Y.O., 151 Kaetar Sc., Saw York, B.Y. 3759 Go, 

10012} ANALYSI! 

Kb ovneldBr forrad ieoilUtlorn cl a ntelteMt THE GRDi 

cUMtlo partllator . Tha oscillator Includes rad la- SATELLI ' 

ties balance, oceanic thereat inertia, a highly Gregory 

al lull fled bydrnlogical oyrle, the eaen Ualaneu an-1 of Mlsci 

plant la flow or lee Bb ante, the elaatlcity of chi' R.A. Le\ 

Earth 1 b oruat and the vlacaelty of Ite epfor runtle, Ue p rl 

as well aa Ihelr various lnuraBtlona, This ayatem Sfherlc 

exhibita ■■if-auataln*d periodic oecillatiena with n layers 

free period of rouTlUy - 10,000 yr 110 he). (0 4U hi 

the rudol la aobjected to forcing at the aitieeeol- based Ui 
oal perlodloltlea of prooeasioo, 19 be and 23 ha, lalelll 

obliquity, 41 ha. and eccentricity, 100 ha and 400 ku. UnVshr 

The Forcing la aaaupBd to act on the climatic ayaten collect 

by varlatlona in nan annual lnaalatlon. In the cean period 

ol aeoentr laity, an weU as by Its effect on the Ice- trends 1 

mas bal a no# through tho nonlinear precipitation- Using a 

t«"r»r«Mite feedbaoh . Mon 11 nearly remnant raaponao sources 

totha foroUgs lead* to larqa change a In glohal estlmali 

teaperatura 1 and ice eeaa Vi thin raaporua obtalna little 1 

at the fraguanav of tha forcing, due to the nechanlsm # 

ef entralnaant . The nonlinear character o* the Thnie 

reapoua alao 1 arris to combination tonga . Tti*»o are i# ih ■ 

linear ccmbinatlona of tho forcing frequencies with J"® 

integer coefficients, among which tho largest occur 'J 1 

Mir 100 ha and 10 Ha. 

(harp peaks In apectral denalty at the forcing MOn on 

ftegucnclea and at their oosOl nation tones arc tvo Qr 

npcrlmpoead on a continuous background. Tha account 

■ptotral power In the background decroaaaa with opharlc 

increasing frequency. Uka randrm red noise. This JHe POt 

data mini etlc aperiodic behavior Unite tho predict- l#rf " If 

ability of glaciation cycles. current 

{Quaternary glaciation cyclea, nonlinear osc 11 la- anilysl 

lions, climatic variability, predictability of Ma *' 

ollnxta) . b«»- « * 

J. Grophye. psa., Crean, Papsr 3C0176 ( 

UAkthr 

3731 Elttlrkal Fhuamini b i A , 

fLANEYARY LIGHTNING " 

Mail A. WlllUmi (Iniiliuli ef MmoipNarlc Fiiyilti, . . 3 

Unlvartllv ol Arlioni, Tucven, AZ 15771 ), E, Philip . . 

K r Ida r and Danlld U. Hum a a JSi" “ 

Tarrtiirlil llghlnlng li uiually ptadutad by ccnn tilts ? . 

(laudt that cent In tuparceolid walar, lea, and ! n 

praclpliailcn, Alttiei|h conisillsn aed a nr lei* (I tSsnH, 

mackinltmi baud on ihe pdadpla of ileaiieiutlc T r * n0 * 

ladudlen caa, >■ principle, eltclrlfy deedl, IN* I ri<r*i 

inliabl* ivMtttt suggtsts that Inisfiulans baletan ,na 

1 bn ing Ice pa, del it and luparcaalad walar, fsllewtd by a 
IHtlmional taps, Ulan ol chaigid piaclptiailon a It mam, , ”*®J*r 

It Its dominant ■tehinltm lot dead sleet. If Italian an J*NlCh 

ElMh. Theta ntcbinltmi prabibly epatili so jupllir In 
Ibe H-Ci clrad, ltd optical Ini, 11 ef lightning and ° f l * nV ' 

ehliliifi hate beta de, tiled by Vaytia, I. Jupllt, ha, esllma 

na true Hirfsc'l iharelera, iba Jeriin Itghinlng (liibat OiOns, 

i,t cloud dltchargtt. Obie, valient Indlcaia ibit letlin J - Ceo 

llghlnlng tn, 11, as avaraga, 10 16 J of epdcaT tatigy 
pa, fit ib, whirtll lightning an sirth radiitat Only about 
10* | par filth. There li much uncertainty tn lha wj 

inriga planiia'y llghlnlng rail ot lupiltr, but sitlmiiei IVllI 

uigi Irom J.10 -1 le 40 tm _i y,-' , wbtriti lh« global 

let llghlnlng on Emh l| probably 1 re S lib -3 3I1C 

yr-‘. Vena, a P'tblt hata rapeiud irantlen, LF and VLF 
,ldla amlttlant In lha lows, almoipbara el Vanut, and an 
aipsilminl abeaid Iba Pienaar Vanul OrbHti hat 4210 I 

n glue, ad alatlrimagnallt energy propagating lb Ibe CRYSTI 

wbltile, meda. Optical tearebat la, llghlnlng on v ( nui 2FeO - f 

hata bom Incatdutlto . but ban ill an uaoe' limit le J.S, 1 

lha plinalary flaablng i,t. ol about 30 lm-“y,“*. Ihe rdtorl 

Vanut obiartiilont hava lad ie eldttpiead ipeciladen that Unlve, 

Iba, a It llghlnlng In ihi iimeiphira. bul appIKallen el Tho 

leawn charging nuchanlimt 14 the Vanut envlranmml deal been , 

nal luggetl ihai intro thould ba U, eng elecirllliaiton. posltl 

Since iha ipaaicili abtrrtillant da nai cenclutl.aly ibaw a a 9.4( 

lha, lightning deal oicut an Venut. «a luggatl ihal group 

ailamailia a ip lata, tom lor iba aipa,lni(n,al ratull, ba j-Q. | 

•tplorad. JfaO.I 

B*v. Geophya. Bpace Pbys. , Paper J AD 111 Strut' 

pa rami 

1770 Particles and aerosol Valuoi 

THE TRANSPORT OF MINERAL AEROSOL FROM ASIA OVER THE dlstoi 

NORTH PACIFIC OCEAN Indcpi 

Mlsuo Uematsu (Center for Atmospheric Chemistry arc ci 

studies. Graduate School of Oceanography, University physl, 

of Rhode Island, Kingston, R1 02881). Robert A. Dues, lent; 
Joseph H. Prospero, Llql Chen, John T. Merrill and Ray and dl 
L« McDoni^il ox^do' 

Concentrations of atmospheric alumlnian - 1 good spocti 

Indicator of mlnarol aerosol - have boon measured slrucl 

weakly between January, 198) and March, 1982 at tho Is lo, 

seven stations {Siiamya, Midway, Oahu, Enewetak, show t 

Fanning, Guam and Bo lau) of tho SEWEx Aslan Dust town 

network In the North Pacific. A seasonal transport compli 

pattern was found at most of the sites, with high A) state 

concentrations occurring during February- June and low prosoi 
concentrations during July- January. Thorn was a tho ni 

latitudinal gradient In the mean annual atmospheric poral ' 

dust concentration, with the greatest concentrations turo 

occurring in the mid-latitudes. When coupled with bacocn 

statistics of dull storms In Asia and of UM (dense Ivans 

dust hues traced to Chinese origins) In Japan, tho MSssb 

data suggest that the dust collected In the network Am. H 

Atmospheric and Oceanic Physics 
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wes transported hy tho westerlies from arid realm, i. 
Asia. It is Oal IrrvitniJ Ihal 6-1? . ]0* long of fell, 
dust arc irjnsptn-lFil annually tn Ihu cnntrgl North 
Pacific, laigor quant I ( I os arc probably deposited ertr 
the western Noilh Pacific closer to trie Asian 
sources, fols itir.isplirrtrjll/ trenspnrled mineral 
aerosol is a significant source of vodiwntjry 
cuter lal lor trie North Par Hie. (AtoyjSDhurlc A| 
concentration, dust Input in the- ocean, lung ranga 
transport, mineral acrnsnl) 

J. Uuophyu. kuu., Green, repur li.ujwt 
3799 General Mtteorologjr 

AilALVSlS OF UPPER STPAT05PHERIC 070HE PROPHr DATA rtm 
THE GR0UN0-BA51D UHhtHR METHOD AHO THE NIH8US-4 tUV 
SATELLITE EXPERIMENT 

Gregory C. Ralnsel (Statistics Department, UnlveriK, 
of Ulsconsln, Nad I non. Ml scons In, S1706), G c lien 
R.A. Lewis, and M. Bobkoskl. 

Wb present a scat 1st teal trend analysis of strata 
sfherlc ozone prof 1 lo data in the five highest Unktim 
layers (layer* 5-9), which covur approximately tt* t( 
to 411 km roglon of the strdtnsphcro, fron th« ground, 
based Umkohr measunmunts ami from the lllibus-f guy 
(fllellttc ciMrlmcnl. Time series modeling of rwiihi, 
Unhehr profile ozono data in Umichr layers 5-9 frag a 
collection of 13 ground-based Dobson stations o,ar [hi 
period 1950-1980 Is cnnsldarod for the do lection or 
trends which may be associated with the release of (Fin 
Using a random affects model la account lor various 
sources of variation among Individual station irtnd 
estimates in each Untclir layer, our findings lbow 
little evidence of any significant trend In oione la 
any of the Umkohr layers over the period 1970-1988. 
Those trend results dopond to some « • lent , of cornu, 
on the particular choice or explanatory factors aepfaj. 
ad In ine time series models to describe variation li 
tho Umketir data. A possibly important source of virli- 
lion or the Umichr data, especially in the uppartost 
two or three layers, which has not been explicitly 
accounted for In thoso models Is tho orosonce of ttm- 
opbarle aerosols, due primarily to volcanic activity, 
lha possible Impact of such aorosol affects on long 
term trend estimates obtained from Umkehr data Is 
currently under Investigation and results of such in 
analysis will be pro sen led In a futuro report, 

Us alto analyie BUV ozone profile data Irom the ><■- 
bus-4 satellite ovor the period April, 1970 lo April, 
1977, Them BUV proftlo data have first bten TnLorpo- 
latod to yield ozone amounts corresponding to the 
UakeTir layers 5-9. The globe has then bean grldded In- 
to block* of 10* latitude by 20* longitude, and contllj 
averages of ozone have been computed for the layariS- 
9 for each block, linear regression nodtls which [at- 
tain a linear trend term are estimated fron the ooMM) 
BUV time series data for each of the five ihkahr lajin 
in each black over tho seven year period April, 1970 tc 
April, 1977. The results show a large nagatlvt avinll 
trend on the order of 1.5 to 2.0t per year in the W» 
data at Umkehr layers B and 9, with llltlo or iu trtri 
Indicated In layers 5 and 6. However, a comparison «f 
earthly BUV satellite data with the co responding 
Uolehr ground profllo none data Is also perroired, 
which Indicates e substantial downward drift I* m* 
BUV data at layori 8 and 9. relative lo the collaclios 
of Umkohr stations, of about the same magnitude ai l|t 
estimated trend In DUV data In those layers. (FrofUi 
oaone, Umkehr, BUV, trend analysis). 

J. Geophya. Row., Green, Tapur Jt'JlOU 


Mineralogy, Petrology, 
and Crystal Chemistry 

4210 Crystal Chemistry 

CRYSTAL STRUCTURE AND MfcSBAUCR SrCCTRUN OT YONSENtlE. 
2FeO-FoDO. 

J.S. Swlnflca and K. Stclnflnk (Materials Science L Ju- 
re tor lei. Department of Chomlcal engineering, Ibe 
University of Texas, Austin, le-as 78712) 

Iho crystal ILrucluro of the mineral vonsenlie Hit 
been rods lorml nod from n synthesized specimen of C0> 
position rroO rcHOi. The unit coll dimension! are 
0-9.463(1) A. fa-1773051 1) A, c-3. 0727(6) A. 7-«. 1PJ« 
group Pbam. The final cciorJInaco* gave R-0.054 *n( 
Jt-0.039 for 614 structuro amplitudes and 4-0.030 «»d 
JI-0.027 for 461 amplitudes greater than JolF). Iba 
crystal strucluie is n».«.nn»l«lly unchanned from »n« 
Structure reported In 1950 but tho precision of Wl 
paramoters Is at loost an order or magnitude bttier. 
Veluos of valence sum , HPssbauor spactra. and Ibe 
distortions present In the four crystal lographieali/ 
independent octahodrj containing Full Fo2, Fai Jim'" 
arc conslstont with ilia prosenca nf two pairs ot 
physically distinct Iron Ions. Fc* * r, ,“ Jli’I 

lent; tho bond distonco botwoon Fo7 and To4 1* ».«•* 
and direct exchange occurs so that in Inlcrmedliia 
oxidation state of *2.5 Is observed- Tba nossUwf 
spactra are coaplox and indlcote.the presence in 
structura of F? ; . Fo“' and Fo*- 5 *. As the 
Is loworad from roum temporaturo the HBisbauor iPJjj;' 
(how tho migration or a low volocily P«k du* to re 
towards tho high volocily peak duo to llio dlnuclojF 
complex Fo2-FoA In which fo has nn intermediate J**" 
state. At room lemporaluru chargo dolocallzation 11 
present ovor tho throo dimons lonal slructuro bacauii 
tho noarust Fo2-Fo? and ro4-Fo4 distances of 3 . dm# 
parallel lo c provide a uath. Ilowcvar, as tna 104 * 
turo Is lowered this retnor largo Fa-Fo dljunci 
bacoogs a barrlor lo dolocallzation and only 
transfor LotwoMi F«7.-ko4 rewalns. (Crystal struc 
Kissbauor ipoct res copy) 

Am. Htn. , 60 , 7 -B 


Ilia CmaHvttn 

AHALYtlC SOUTnaS FOR RECTANGULAR AQinrERa HIM 
SWRD HKD (CAUCHY! BOUZDAKY OWDinOW 

K. T*»b* Oonpologiu (DopaxtBint of ClvllBiaiMortng, 
mtvwnlty of OoUvon, Hawk, Dolaworo, 197111, 

■tea Bo rolled, and A] It. Harldai 
Cloatd form uitytlonl aokncloiu foe tin drawdown 
Soo W ■ nlngke well ropiag at a constant cate (ros 
* reotangular aqallox with third kind (cauaby) 
boundary cosdltloni Bra abtolud by alloying tha 
Unite Fourier Integral tranoforns. nine illuateaUvo 
■MBVloo an ecauldarad and tho oolutlons sra gwooretad 
•t tha opatial nod temporal locutions of lntenot. 

U«t«c Rwour. Us.. Viper WOlOi 

911 0 OYx xmdMatT gsathpwtini udalo) 

AM StOHAUB MKHCAL TKHOQUB KIR BSAfQO UBIBey 
UNEM GKXNXHBt HODfU COmHUBLY Di TWB. 
>. MHUll1a (Danldo OmaiAjloo do Om wRiUou, 
Avwnlita do Rxtwol, 81, Madrid- U, brain] , 

A procmim Rr ooivliyg tho dlfforantiol gmn^star 
Haw wyxsticn la pmnted honln, tel™ a finite dlf- 
^renom te Untto alamnt dtaoroUHtlm adu, a Bet 
Gf olniltamq Linear raputim in cfatakitel. Ite *1- 
9ffo«i«w apd edgenyoetbrs of a ntdx *»ti#h Is a f«tt 
I tlteof bte oorftldite of the «t, «TjStey 
J*® Boluticm. Awcte L is cfatainod Btraiqpt lonMzd 
. JfwfclalBB ite otgenvnotor natxlx fettenLonvalte . 

* JhB pnping vtator £ and inlUalhirad 
.. tela Jp hate L vftich depoixla on tin*, can ba mx- 


*i i— woBoga— f— * 4E*jBwmra»b Mnfas b 

iiteankfamteTBS Z!S 


. - « forntten of tte"£- 

Wxrflii^ PiOTitrio teade can te cbtaimi OTfclniftj 

In this way, infioonqo ftectlote of B ptescratrlc 

teWcUy ant tlm depletion of a atzoen exay- 
Fa *.t*l Kith tte agilltc lavSar s wilt atrnoa. no M rsK- 
t^ ““ 

i-S; S^Lf n , ba , lw, H , ^, to oonOuad u w>U as to 
tewy affdfm, 1. 2 oc 3 dAmmwfam llnov m>0., . 

Lte nin odvsntejo Has in tte (tet test It Is ‘nete 
/ asxy to rmpeotodlv solve ■ narn. •»««.. .i-rZ* ' 


Glukhovsky A. B., Forlus M. I. Statistical Reliability Estimation ol Empirical ^ 

Orthogonal Functions 

Kornyak v. V. Wave Solutions of Quasi-Gcoslrophic Vorticity Equation ■ * ■ • 
Romanova L. M. On the Radiativo Transfer Basic Equations in Horizontally ^ 

Inhomogeaeous Medium • 

MogroliBhvIll T. G., Mel’nikova I. G., Rosenborg G. Y. Sporadic Moso-Scaie ^ 

Variability of Stratospheric Aerosol 

Abshayov M. T. Hall Do Lection by Radar • 1 

Stepanov A. S. On Space Correlations of Fluctuations in Cloud Drop Spectrum ^ 

under Condensation ■ 

Baklanov A. M., Gorbunov B. S- Kakutklna N. A., Kravchenko I. P., Kutse- 
nogy K. P., Pashchcnko S. E,, Sidorov A. I. A Slutly of Dlspersivlly ana ^ 
Ice-Forming Activity of Silver Iodide Aerosols Genoratoa by PyrocompostUons. 
Yojyak K. 1. On Weak Nonlinear Interaction o! Gravity Waves in Deep Water . ■ 
Pokazeev K. V., Rozenberg A. D. A Laboratory Study of Ainplitude-Froquency ^ 
Modulation of Surfaco Waves by Internal Waves 
Korneva L. A.. Leykln I. A. Measurements of the Wlnd-Wavo Spectral Parameters gsJ 
in a Circular Channel 

NOTE 8 

AlOBhjn V. I., Parfna O. A. Determination of' Wind Velocity Height Profile Using ^ 

Thermal Probing Data 

Grouzdey A, N., Elanaky N. F. Variation of Minor Constituents Content in 541 

Stratosphore during tho Sun Eclipso ..■*.• 

Brez 8 in N. I., Chlihov A. PlLg Shtyrkov 0. V., Veller M, Laiiercr Shtoinha- 
gen G., Geraandt 0. Tho Comparison of Uie Optical and Electrochemical Met- • ^5 

fcgviSJv ■ S? ao .. V0 ^! cal D ' 3 T lr5buLion Inyosligaliona 5« 

**' n w v V ? ?** oa Boam Spot as It Loavoa Cloud Medium ■ • gji 

i? y w P ;i Ll ^ Bhlt * G ,' 8 ^. Scattering Function for Cloudless Sky • v ’. 
Sidorov V. N. On tbo Connection of Light Scatloring Cooffic-ient in tho AUnosphe- , g&5 

r 1 T „u°. Suriaco Layer with tho Absolute Humidity ot Air , •.,*.* " 

Luchin In A. G. On lheSpoolrum of Fluctuations of the Natural Light Field Bright- 
ness Eaoanluc froqi under Rough Sea Suriace J . . ... . • • ■. • : 

Anlslmtnm E. P ? Makoya V. 1., Nikitina E. A.. Spwfinskaya A. A. On tho Spectrum ^ 

- 01 Shear Slr eas above Developing Wind-Genorated Waves . . • ■ • * 


• onrxioa and EiELioanAPnr 


* 0 n iM?s V K - Ya ‘ USA ProgrQmm0 In Almospherlo Sciencos for the Dccado of ^ 

;•/ • ■■■.?'.[ obeokioi.b .. ' • ' •/. 

Koshd'kov Yu. P^ Portnyagtn E. L, Khrglan A. Kh. Problem x nF Rteu. Content and 
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4210 CrYotel Chamlacry 

IHBIW4L SttBlLIIY OF THE 6IILBITB-TYPK FRAME WORK , 
CBTSUL ST8BCTUBE OF TUB DEHYDRATED SODIUM/AMHOHIUN 
gXCHANGED FORK 

V, J, Kortter (Cancrua voor OppacvlikcaachalkundB an 
CollatJoio BehaLkuoda, Kachoiiaka UnlvaraUult Leuven, 

Da craylaan 42, B-3030 Laovan (llovarioa) , Belgium) 

Iba cryacai atructura of <iahjdratfd, 707 NH^/IOI Ha 
aubtoxori all Ibltt haa baen raflnod auaca group CJ/m 

[7-13.57 1, b - 18.28 A, c « 11 .12 A, ft - Ift-WI. 

Tba fr*aauork character lit- I ts ara cons latent ulrh thoao 
of tba dabyJratad n-fora but with 107 of tha T-O-T 

brldxa* batvaan tha aacandsry building unite destroyed. 
Tba Al, axrractrd Iroo tha rrsaaworV Coma an 
"Inccoplatsly inverted" tetrahedron inside the 
aacairiary building unit (Molite, acllbite, atsblllty, 
upotectlc tranafotBacioni. 

An. Min., 6B, 3-4 

4230 Eiparlmantal ninsraloiv ani netrqtnqy 
CAL0RI*TR1C IHYESTIGATI'lN Of IMF EXCF55 ENTROPr OF 
RUINS IN ANALSITE-SANiniNE SOLID Sf>LMTI»NS: L4T> 

OF EVIDENCE FOR Ng, »; SHORT JUOW Wir* AND IMPLI- 
CATIONS FOR TWO-FELUSPAK THERROHEIRY 
H, T, Hjselton, Jr. (IIS'TS, 959 Naiional Coniur, 

Rescan. YA, 2209?) Q. L. Rovts (nrot, of Gealonv, 
Lafiyctte College, Easton, PA, 17)04?) A, S, 

HeiHnnway [USfiS. 959 National Center, Resmn, VA, 

22042) R. A. Robla (US63, 959 National Center, 

Ration, VA, 2»92). 

mat capacltl** (5-3AO X) have bran rwasurod by adia- 
batic cllorlniatrv for flva highly riigordored alkali 
foldioiri (AbqgOri, AbftgOrig, Ah S g0r45, AhygDryg, and 
Ab|0rgg), fodtlv* noat capacity deviations From a 
linear combination or tte and-memher heat canadue*. 
which tr« grstsnt mntlly at vary )nw tomphr aturex , 
raault in an eiceis antropy at 29B.1S * lor tnter- 
ntdlal* comooiltioni. The e>ca» entrooy is well 
deicrlbM hy the symmetric eoresilon 5! - 
R*iAw (10.3 » 0.1 J/mol'K). For prictTEii calcula- 
tion*, lha entropy and ontnalov of mlxinq can he 
regarded ai temparalure-lndenendent ahovo mom 
tereeratura. 

The tics** entropy and volume of nltlng hays risen 
conilned with ulyui determinations to obtain a calcu- 
laled enthalpy or mlilno. Because the noagured 
anthalplif of nlilng are essentially coincident trim 
thoie calculated from the solvu* determinations, nn 
ihort-ranqa order for the alkali Ute could be 
Inferred, 

The new data for tne ahcall feldspars have been com- 
bined with recent data for Plaqlodase feldspars to 
derive an expression for the tto. feldspar themimeter 
that is consistent with preient knowledge of in* 
thernodynimlcs pf these solid solution*. lemper*. 
lures calculated from this erpresslon tend to be 
hlqner than those calculated from previous formula- 
tions. 

Am. Kin.. 68, 1-4 

42(0 Parage neala, psiro-jraphy, and pstroyenaata 
ILVAITt. AM ALTERATION PPOtlUCT REPLACIH7 ObiVtMt 
TN TOE RrAgPOAARti INTRUSION 
B. R. Haalund (Oapartmant of larch lolencea. 

Dsitsooth Oollega, aaaovsr, now Naapahtcs, 017(0). 

J. M. Sughsa, and p. N. Simla 
I Waits, CaFer* Fe^iOHlBlyOi le an aiundant 
alnaral la the upper part of tho Skaargsard Incruelon 
of Boat draanland, It aacura in chsso ro?ka aa in 
altaiscion produot replacing fayelltlr olivlno, 

Aailyaai of unaltered olLvina and Uvalea daaonstrste 
that the raplaoaoant proceei rsgulrsa tho removal of 
foO ini Hgo fron tha olivlno and ths addition of CsO, 
HrO, and Ol, Single eryecel X-rsy diffraction 
itodlii indicate tint cha Skaeigaard ilvnite If tha 
onhorhoehio polymorph. Yi la au^aatad chat tho 
Uvalea cryatallliod under conditions of h». ( n fMiu. 

... *' low 10,1 "9 "'odarate T during the auL- 

^MTn.rM.l-V thi '"' rU * l0n - 

P ,t «ngr«phy, and potrcgon.-alu 
STAOfoLITF ,N Fr ‘ >IC PART1TI0KIH ' 3 BrrU,,EN CMLOPITOID AND 

■left ray a. Graobltng fPaptrrounC ol Gao lo K v, UalvarallV 
^ K f ,,c<> * Albuquarqua. Nsv Kaiico 871311 
Chlorltold and ttaurollte coaxial with nl silicate, 
A 1 *?! 0t Mrn,t ‘ h fo ,u * ln Fracubrlan quarrrlte 
L . . I,t fr<) “ “oreharn Maw Mexico. Textural -nd 
chnxlcal conatdera Clone Indies to that cha nlnsrala 
crvacallUed ia aquillbrlu*. Chlorltold and acautolice 
refusal tn .Fa-tig parclclonlngi chlorlrnld 
ranviiianily is Bora Fo-rUh than etaunlli. | n -nap Us 
*/e.ecd “ 01,5 r ° I.DD. I»ut chlnrlold Is enre 
U^-L. •««»«»• In wrap Isa with X. 

.nl 0 ; 90, F - M » dlicribut Ion c«.ff |clam7 a «lN 

*?“™ 1 “epoeltion. Linaor ragrenelun auggaate 
nasr jm'J 11 * Bi •‘■Urol ita ahould hove equal X. 

,. ■ *99 1 but only cno aanpla haa a coapoaltlon lK 

,nd •* rontetoa acaurolite (X- - 0.83) 

(I ! n“5„ W,lh , ? ,wlwld of vartnbla Eiepoaltlon 
t0 D.91T, The obaarvo* Ye -Mg rovaroal \» 
,d _ V5 Yarltble P, T, or nlnor alaeont concant, 
tbr.r r.*.. ‘ "nvaver , le could nrUe froe any of 

t , ( V F ° “ d «™r on aavoral 

- fauiiographlc alna in aaa or both eloaralei (2) 
or IIS J? y n ? C u b * "“hengooble with Fa in itturolltei 
pi.' r * * nd M » “7 ■!* non-idea Uy In ono or boch 
• tauroilta) (>tol4 “ or F h,c P«*relogy, chlorltold, 

*4- Hln., 68, 3-4 

f8TRMDSr!' , «' P«tr«»a p »P»iy. »nd patrogonoais 
8MTB agftfruf T S K C0HC0Rt ’ DABBBO-SYBNITB COHPLBX, 
s «i «Mi li, *; k ‘ 0V,on or Daologid*! 

T.n^i, „ U q n ‘V r ' u ‘^ »£. Tanroaeoe, bmiSiila, 
Tte S'niSrV , H ‘ V ftaSwMn ' Jr - M,d »• V. Ssndo 
North terSiif. tl,tn,, , lv * oonplea, cabnrrue County, 
*nv.lopSr' , b 1 y n *: ® 0na,Bt * of » Btebro .took 

Tte tocu/ i* ^9reBBhoa-eh*pid syenite Ping dike. 
rwk * by , d8llrelt6d F>*«» nurreurvdirg 

(brevity ynder£? tl0 ,n i Mlloeotlvlty anoaiLlaa. 

**t«nda tTe daSth T.'v,'?. .“If 1 « abhpo P ,uton 
ring dlk, di p JL h ,boot 8 Va *nd that the eyenite 

*8* vaat side P a^ t V. PlS ' °“ tW8rd at ■" »ngl« of 78* 1 an 
ie-u dl P« vertiaelly on the oeet aide. A 

foe ay.nur l |i5?° h r on for ■ abbro aftd ■ Bb-3r ltochron 
th,t ““ tw HttelotU. were 
« d TfoX , ,? orin " u * 1 y -WS «<y- no. initial w 
tel* ediiM of « ayenlte ln 

■ay ^ ^teP. •Ulgeetln* the two rook typed 
nryital tUetlon. tbrwl8h alM »4-9y*to*i fractional 

teTw4^^o 0 f TrV yP !“ >r * Jfotlngulehed, beeed on 
"'teopyroxana wjdu1uh “Karels i allvlm- 

oiinBMr-i^.'.Jfl’fon-olfoopyroxene-pieg iooi.ee, end 
PtefoSuS" 111 gehbroe contain 

ollnepyrox.nal or ^tepyroxene „ a hornblende 
teldee, 1* u “ ■fow blotlte, Pe-Ti 

'"■i-t. torpSTi,,.?" 1 • Tte eyenite Is > 

• Sr^n^.7 T^ ariB } B 0f D« rth,e fo feldepei" 
*»phibole, hint “foroollne, nlloopyrniene, 

•Mill*, 9uert*, Fe-Tl oatldea, pyrite, 

tejor u4 . “ “teMite. Geoohealael Bodellng of 

^wd eyentu nitr^i varlatlona lndlottex that the 
oily lax. -V^- ■ te produced by freo donation of 

"ten alcarTte ' • l, «WWMne 1 end nlnor Fe-Tl 
ouaiUi. pb*ie, . ““ na^oeitlona aa obeerved 
F»tenU] omm c «' OOJ,d 8»bbre, Prom a baasltio 
* tofc ro. Thi* “oopoeltion to the conoord 

^lffgreatu,, * > ““ p0 - , F*nlte trend probably rspreesnte 
l6 *ra*i divite * t,wj 9 lit, » beeUtlo salt nwr i 
tedWfeturanpl alo JS k 5* nrltlael plan, of allloa 
“te reservoir .► j freotlonation took plods in a 
JWniti* reeldn.) 1 ,, d * P . tl ‘‘ bBfor n Lntrualon of the 
tetwaao Previoualu u lU j **“ fraotured region 
*"■ H, n., gg i tetruded Bhbbro and country rooks. 


=SSSS®3S£P 

during tetnaurphi.* as w„H *. K , 

^ — “-report .rL'u/Si rlqUirea 
that 1-11) rock voluaea of fluid luceractad with -ha 
earbonato rooks during retjuorphlan. lb, UtM fluid 

^rthtc c^,f ,BrV * J . hrtrol?,l “ • 

« teami. £ T* ,|0 ?V Mtefewphlw t0 cha area 

Wtga-acaln acid InHltratloB recreoBatlaci. 
U«!r«!” , " #rP ' 'luld-teck Interaction, ore. 

Am. Min., 88, 3-4 


Oceanography 


l^^'wACTlmj; E‘ r# i r *Php. and petrugenoala 
5*? H, Sli OF CALCAkB2« B i E ? IH,T K,c *ATIOM DURING HBTA- 



s?3r “S-S 1 csrs? 

teeb *** blgheae^I^ Aw »™te »oka 

Uceoi M Mly 31 *e! eont «An only IBI ai 

“^uread* thd Toueat grSS "S-f" rooks eol- 

“*■» • Mid. f^* 100 OI M* and K . 

dfo !!! lon ol Na be«an^?^i?f “ntererphu gradee, but 
,t *™rate Btt ° n 0f l^tha ohtttea?^ - * “oMlciona chon 

MMiagJ; 5S “a 1 MtrelDgical ; 

fch ° r Ca ralatiw^ro “ tr “NfoY Of Fa, 

eoteldarreJJL^/i!"^ 1 * «F- •' 

Of uiJu?' of nine rail h “ “Moolttone and ■ 

laaT^-'ock chgCjitr! u ? Mtacaebouaia racks, and : 

C Find “ th * -retell- i 


|e rooks coi- 
ns and K . 


*711 Circulation 

SURVEY OF GULF STREAM FRONTAL PI LAMENT 

AruTiinh J ; Is™* -- * «9Pte«M*t of terloa, Earth and 
Arnjapharlc Hctaacae. Falalgb. North Carolina) 

Ao aaaortMat of data le read to rep an d 
characiarlso ■ CuIF Striu flLaasnt. DurLaa 2 1-25 
April, 1980, . (Harent w.. cap Lura d a. u rered 
through aa array of BMrad carcsae retera on tha 
northaaat Florida coot t rental shelf. Current and 
teeparatura dee aarlea along with retail lta VUB and 
alrcrafe ART ara read to racooatruct cha avanr. The 
ovanc is found ca consist of an ant ley c Ion 1 tally 
rotating, were tongue Inshore of a cold dona, Tha 
rotational achare al cha currant In tha warn tongue la 
cppoalta ca previous hypothecs. Upwalling occur* In 
both the cold done region and below cha warm team*, 
luulf Strucm, frontal events, (Daunts). 

Geophya. Roa. Latt., Piper ILlSii 


47*0 Ccnoral 

IDffORAl VAR LAI 10175 OP gEAH ATT EMU AT ION COEFFICENT QN 

THE CONTINntTAL RISE OFF NOVA SCOTIA 

H. Pak and R.V. Eanaveld [School of Ocaacogcaphy, 

Oregon Scats Ite Ivors lty, Coeval Us, OP. 97131) 

Two aoperato tine aarlea observation* of light ttaao- 
alaaion ac l - (60 no. Tha range corresponds approx- 
imately to SPX concent cat Iona o( 12 og/l co ISO ug/l. 
Tha farcer la tho oajcleun value datar-lnsd far (ti- 
tration fklacaya, I960' and tha latter W datar- 
alnad by an toplrieal ralatlon bstesn bees attenu- 
ation toefdclant and pare lela voluna dot aru laud by 
a pat tit la counter. Naphelold layers of alga Lf leant 
turbidity, called benthic aroma, were obeaevad tn 
301 and l OX ef tbe tine, respectively, for tha two 
observations, and each atom laired > to 5 days. 

High frequency fluctuations represented by pulse 
lengths lees than 10 olnutee ware observed oupar- 
lapoied on ths low f r aquae cy fluctuations during 16 
and 41 of tte tint. Both ths Dtjor atom* and high 
frequency pul aaa are Interpreted to ba a remit ol 
reautpenafon of bottoa sodlaenci at varying dis- 
tances from the Instrument, tha high frequency 
pulses era thought to ba a result of erosion at a 
relativity aterr distance while rhe low frequency 
iluctuattoni result from erosion at greater 

il'SeSpfiy*. »«»., ura.u, Paper K0248 


4785 TUuo (Bey of Bangs! ) 

T1DFS IN THE PAY OF BIMCAI. 

T.S. Murry and R.F. Henry t lust 1 tuts ol Ocean SvUncva, 
P.0. Ba. bOOO, Sidney, B.C.. Vil 4bi. CauAda' 

Tho ar.pl I tudaa .ynd priaaua of ihu tidal coi.at Uueiil. 
Hj. S ; , r, and 0, iu tlw Bay of Bengal at« deduiOd 
Iron thin gnuf" rvotdo ul II.' locations, with the aid 
rtf humor |. .i | r.'Jrlr boai i on thr vortical Iv Int.-graia* 
■iquat Irteu ..f r.i.t l.-n nnd c^or lunltr . Tidal elcvstlr-na 
•live* tte w- 'Utlu.ru "prn i.oundary of tli« hay were 
abia I nc! b> Int-ri—lut Ivu fruai observations. Tho 
ri'Oulia «H" pr.mnicJ In Ihv f ■•rm nf co-tldil charts. 
Tliaew sln-w Hot trie . ihal I lucnts o. am I ncJ hnva po 
arr.pl, III r nil, [■ pnlnu In lli.> R»v nf Bangui, apart fruo a 
•l.'Kuiiutnta eaphlJraMr fvr :l> In tliu northwest part of 
ihe !•«>. (lldre, Bay uf Bengal). 

J. Geopliva. Pat. , vruan, 1'apar 30023V 


Particles and Fields — 
Magnetosphere 

5715 Electric Field 

PLASMASPIIERIC ELECTRIC FIELD AS MEASURED BY IiEE-1 

N. C. Maynard (Laboratory for ExtretarrelLrlel Flvilcs, 
Qodderd Space flight Center, Greenbelt, HD 20771) T, 
L. Aggion end J. P. Heppnor 

Dele fron the double cylindrical probe electric Meld 
tnftruMitL on ISEE-1 has been analyzed to date wine tha 
average dwnetrlitlct of Uio plauuipherlc electric 
Meld froei L of 2 lo 6. One year'i due has been 
sorted end averaged covering all local time*. The 
unaveragad electric Meld Is highly variable, 
especially a* magnetic activity Increases. Typical 
magnitude* In the equatorial plane ara between 0.2 and 

O. 8 rnY/m In a fra-o corotatlng with the Earth. During 

Inlonso activity tha electric field* beccao larger 
occasionally axcoodlng 2aV/m. The average quiet 
olcclrtc Meld* ero qualitatively in agreement with 
pravloui «4il it! or and lonotpherlc radar mnajurement* 
and alio with ropreiantatlvo ionospheric dynaao radelt. 
Under mod era to end distrubod condition* the 
■agnoloMhorlt convection electric field penetrates 
Inside tna plitMsphoro In the late evening and early 
morning sectors. A region of significant flow toward 
the pre-noon magnetopautu wes detected post-noon, 
extending around toward dusk. This may be a substore 
related of Feet. The aloctrlc field tn the pre-noon 

quadrant was small under most conditions. Conversion 
or tho electric Mold to flow velocities In tha 
Intertill frame (how that the plasma Is moving In the 
direction of coroUtlon at all local tints In the Inner 
plasma sphere. In the evening sector the now yoToclty 
Is reduced, and in the morning sector It Is whenced as 
convection penetrates the outer L shells, A nixed 
behevlor is seen In the afternoon hour*. 

J. Geophya. Rea., Blue, Paper 3A0267 


3753 Plana initebllleiee 

A SURVRY OF ELECTROSTATIC WAVES IN SATORH’S 

MAGNETOSPHERE 

V. 8. Kurch (Dipt, of Phyalce and Astronomy, ltalraraity 
of love, lows Clry, tA 32242), F. L. Scarf, D. A. 
flurnate, and D. D, Barbosa 

The Voyagar I and 2 plain* wva lurnmaat* hate pro- 
vided Initial obiervattene of electrostatic vavas In 
Satum'a magsateaphare. In gaucel tha (alia ite* at 
Saturn ara elnllat to those found ot Earch and Jupltar, 
although there are significant differentia in some o! 
tte deeailad characteristics, ln this piper » preient 
an ovarviee nf tha various type* of elect roetatic weren 
in the Saturnian mgDetoipbete 1 Deluding tangentr ***** 
and aleetron cyclotron battaonic emlialoni. We alwll 
write the temporal and epaatral ahsraetor, m*pU- 
tuda end ragiooo of occurrence for tte. various olatsoa 
nf aalsiloas. Ibeae eharactorlotlc* ora coepared with 
ehoao of tte carreatrial and Jovian eereterpacte with 
tha goal of radars ciodlng how major, dtf fereneea In tha 
ugnatoaphorlc conflguratloa night eoutrfbota to tte 
obiarrad dlffarencan. Plnnllp, we utilise tba thaory 
of elect roo cyclotron hernoolc aelaaton* to try to gain 
an laalght tato the electron dlottibntloos and pa a *Ablo 
wav* -par tide tntaraotionn In Saturn’s ragnatosphara. 
(Elietroatatle waves, Saturn's Bignettepbare). 

J. Oeophya. Rea., Blue, Paper 3A03I3 

576D Plana ret Los, cOnveotlon, or circulation 
DAHH-DUSK ELECTRIC FIBU) ASTMOTITIY OP IKS '10 PLASMA 
TORUS 

D.D. Barbosa (loetltuto. of Geophyalc* and Plenetary _ . 
Phyilce, University of California, Lo* Angelo, CA 
90024) , M.G. Klvelaon 

Wa consider the effect, of u cortfond conveotloo 
sod. corotation eleetrlo field acfose the To plasm* 
torus, A davo-to-durt. b)ectTlo field 8g will . 

modify tbo orbit* of ohariei particles shifting ««■ 
toward dam. ' Tte rndlpl drift l^OieJ by the per- 
turtsd ortlt* lilies A local tlme-dapendpnt m# 1 *;- 
tlon of lqw-energy Ion gnd electron teaperemo* with 
particle* hnttaf at *)»k than at date, nth 
4 nV/n, the ortlt* near 6 Rj would be BM ited by . , 

epproxltetely 0.2 R,. : iT1ien the oloctron l.mpMW 
would be 20* higher gt duet thna mb dnm, me .■.««* • . 

telte coidd eiqilnlq tfa. local time asymmetry of WV 

InteaiLty fotaid by tho Voyager ultraviolet spagtYo- , 

cater. : The gourde .of .tte convection f lK ^ 
ll internal tp tha megnetoipherg wt *, 1 * *| t . rlb V*?Z, . 
;to tte tall ward wrapeof a « 4 

L..—.J •),. iiAiai nirfan. (BlnatPlC field. 10 plUM.' 
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3760 Plain* Motion, Convection or Circulation 
HEUTTML Slim CUWEWT INTERAUPIIOi NO FIELD- ALIGN ED 
CtUROiT GOCKATIIW HY THREE OUCHSTOMAL DRIVEN 
RECONNECn* 

Tetaujra Sato (Institute for Fusion Theory, Hlroihlna 
University, Hlreitila* 730, 3apen), Tsltay* lleysahl, 
Hayaond 3. talker end Hih* Aihour-Abdalle 
He have simulated externally driven reconnection 
by solving the oignetotiydrodynMlo equations In « 
IhreB-dlnentlonel, tell-Uke gronetry- As reoonneo- 
tlon proceed*, the tell current Is interrupted lo- 
ot l ly end field aligned current* ara generetad. The 
field aligned currant flora toeerda the lonoaphere 
on tte nornlng side and *a*y fro* the lonoaphere In 
the evening. Tte fie Id-el Igned currents floe In e 
narrow bend et tte outsr edge of the p Irene sheet. 
Thus, tte llwilellon deeonsuete* that the nights Ida 
substore current sysla* I* e nature! eomaquenoa of 
the .driven raoonnsotion radel. (Field aligned cur- 
rents, wgnitlo reconnection). 

Gaophya. tea, Lite., Paper 3L0207 


Seismology 


S9DS Rady wave* 

BPKTIUU. GURACnsXBTICS OP MIGB-IRIQDEMCT Pu, By 
PHASES IK THI WESTERN PACIFIC 

D. A, VaiRar (Hanlt (attltata of Coophyalca, & {var- 
sity of Hawaii, Bono lu la, Riwsll 96812), 0. 8, McCreary 
and .0. 8. Bat too 

Fq aid Bn pbesaa Im twaaty-Ilvu seiacted oarth- 
queliaa recorded a loos July ef 1979 on ocean bottoa 
hydrophone* neat Hate Island era used to edopleatet end 
dxtiod prior Invest last lone ol high-frequency Fo,Bn 
■pimtre ln tte Wait era Faolflc, Ac a di* tents or About 
U* (1 2000 ta>, frequaociaa for Pn and la are aa ttlgh 
as 3D and 35 Bt, reabaoUvalyi at a dtetante of about 
ID* 3300 ta), a* nigh as 15 and 20 Hi, caipaatlv nly. 
Pa phaaa low tbair hlgh-fraquancy anariy'aord rapidly 
ghan'Sn pte«ia do, pat Pn rarer rales ara auch longar 
I ban 'So' wavatralo*. Pn wavatralna of ln|ir duration, 
Mora soarSPi ate h liter I riqoanelia' are found for ' 
travel paths' pr tear Up In eba Morthwaatatn Paclfln 
Baa Id than' for travel path, across tte transition aona 
fron. the shallow Oateag-Java Plateau co the deep 
Honfaweatare PaaliJaBaaln. En phnaa are ax treat I y 
wtuior absaat for travel' pqtha creasing tUi crooil- ' 
tlon imm (Ha tha ahlllowar .Oatong-Jav* Plataau M 
- tte daapar Rarefawaatare Pnoifln Basin, vfafue Bn 
phaaqa are Wall ntatiil for travel paths ereralni the 


trenbltion uo* lo tha oppoilta dlrootion. Alcbouih 
Aonal, aanCla-rafractad F phaosa are wall racordai 
beyond sbeot'21* (^ 2300 ta), are llaU* data indloata 


thit'datroLabU notaal, nsatla-raFractad P phaWa nay..-'' 
aot ralat'ac dlafancai lads thin 21*;-. 

J, .Baophya. R*a-.t R*d, Paper 310272 . 

(940. FbaaoBffii related to earthquake prediction 
LOCAL SltBHlClIT FUCEDIBB TIB MUCH 14 , 1979 
PKTATLAH, BBICO MR1HQUAEE .Wre7.6) 

(1(4*11. liu. (Hawaii Iaitltut* dl OaophyiLct , 
Daiveralty, qf Hawaii, 2525 Cortes .Id. ,'BbdoIuIo, HI 


Local iiiiaicity of an ire* aarreunding tha 
•pleaatar ot tba March 14 , 1979 Patatlan, Kexlcoj 
earthquake was aonitorad by a eatwerl* of per cab I a 
lalaaographe Itom *Lx wwka tefers to font waste after 
thi aaln react. Prior ta tho aeis shock, tba raeorded 
local Miinl! activity on ahallov and reitrleced 
above tbe leflloff Iona, Tbe raloeacsd ula ehoek 
hypocoutar alio lay above lha latleff Zoaa auRReatlng 
id initial failure within tba continental lithosphere. 
Fonr ragloas ran be racogntxad that (bowed relatively 
kilter eel nle activity tk*n ths teakground, Aitlvlly 
wlrfaln tb**o rent* can be ebovn to bavn followed a 
auabtr of oodareta eertbquaka* tbit occurred befora or 
after tte initial deployaanc of tbo aotvork. Three of 
thaaa aoderite eercfaqaaRis wore near tba Xaslcao 
cMitlina and ecMcrad sequaxt tally f ten anutbaaae to 
ooTtbveit duriag tbe tbrea months before tbe Patatlan 
aerthquike, fbt Pstatlia avast oecarpad along cha 
artaasiaa of this trend, V* Infer a poaalbla 
wnnactln between tbla ebiarvad earthquake nI|rmtlon 
pit tern and tka labductien of the Orosco Frieturt 
Zone. A* Petit let earthquake eeurn* region inclndaa 
tba re ilon of the laat nf th* three uir'toaet aalenlc 
activities (Zoo* A). Earthquaka* ef 111 * A nigra ted 
toward the ms in shook apfcaotor and worn aepa rated 
free it. by aa uilnlc ion* about 10 ka vide. These 
feraiheek* have occurred within tho oooctnaatal 
Uthoapbnra aid tbair observed ebsraoBOziitlsa ara 
latarpratod *■ due co tha high atraee anvironaant 
before th* ail* shook. Tba pro-aila ebook, aelanlcity 
ef rte Fat at lai earchqnete mine region ekowa a good 
spatial car relation with th* aftarUbneke. This 
. auggaet* that an aapetlty axiiting along th* Eenloff 
Eons tea affected both tba pimi* thank activity la 
tba oMtlaantal lltboiphar* end the afterabeck* along 
tha Bealolf 2 ou. Altbongk major threat eaxtbqnate* at 
triteu ecrer along loaloft Sonei, Ip tha proaamt 
study oa find Little activity on this (ncarplata 

- bopadary before tte fttitln oaTtbqnate, An overly log' 

.' continanul bleak, on tha contrary, lo vorr aetlvo 

aaiimlcallyL Our data eufieot that tha aotlvlty la • 
probably Rovaraad by the at real tract* It ted fra* below 
duo to tony l Lag batvaaa'tvo platoa and tha 
■ batsrogauity wltfalo tbs eestinantal lltboapbara. Tba 
coatloantal mataylal la probably tha aora llkaly placa 

- Cor precursor*. (Local earthquake a, ,Iorcab«eka , 

Aiporlty). ' 

l J. Caopbyii lea.. Rod, Paper 3*027 [ . 


" 6970 Structure of' Uia Crli* t and Upper Mantle. 

THE. INVERSE PROBLEM OF A SPHERICALLY SYMMETRIC FLUID 

" mrth, v • 

SHIfiO* COEH (Eng (naa ring (jidielonco Gtebp.Dapart'Otiit' of 
!. Materials Sc lane* and Mineral Engineering, Unlytrclty of 
Cal I forolB.Bcr tela; ,0.94720) ••• 

. It.ls-Kiowi that tha doqilty end . valuoi tv profllai of 
o iphdrlcally lytmetrlc Fluid earth are'vnlqualy - 
i dataAplnbd From tte aurfdca particle acral oration and 
pYaasuro at wo arbitrary Fraquanclas.lh*] excitation I* 
’i an harmonically oscillating point. Mures which I*, local 
, on. t(ie ulrfaca.nF the aarth.Ai) TllustraLad axajspla 
BhMi analytically all tha * taps lit thm[lnv*rilon 
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